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(57) Abstract 



A reconstituted human antibody against a human interleukin 6 receptor (IL-6R), which is composed of: (A) an L chain 
composed of (1) the C region of a human L chain and (2) the V region of an L chain comprising the framework region (FR) of a 
human L chain and the complementarity-determining region (CDR) of the L chain of a mouse monoclonal antibody against a hu- 
man IL-6R, and (B) an H chain composed of (1) the C region of a human H chain and (2) the V region of an H chain comprising 
the FR of a human H chain and the CDR of the H chain of a mouse monoclonal antibody against a human IL-6R. Since most of 
the reconstituted human antibody originates in human antibodies and the CDR is lowly antigenic, this antibody is lowly antigenic 
against human and hence prospective as a therapeutic agent. 
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*9 is •fl L T # v^^PM - 1 ffifaCD VmmZ, mm® b 
h C vMM^tH iZ^^Wt & H C M V 3£ig-< V $ — (Hi) 

SAL/;, :|L^^^-{J, S*©B|?L^S8Bfi&^C;fetf 
§ itfc^Jift$ tltzmfc<D-m& (transient)^ 
3!X tt & IS 31 © fc 36 £ if S T & 3 o 

x P M - 1 ift ft 4 1 £ # £ -f 3 V^JiilBl L> V^fi^f 
i~ & ^ J 7 P M-l Jftft (A'-i/' 3 ya) © ff g! £ fln £ T . 

f£K L fc o +^ 7PM - 1S# ( rf- i/" g y b ) c *? t> T & . 
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L II V iltOSt 1 0 7 <D 7 \ J m& r * * 9 * V & V 

y eg*. £ tLT ^ -So ?nPM-i ffiftfr & 0 l II v m 

t>7.K L II V fS« k: * ^ T ttx S£l 0 70ifeftl^7$ 

107 c^jiiftfiT $ y ^t£><§ Tfl/^i y*^*** £ 

(M. K a m m a n S> . N u c 1 . Acids Res. 
( 1 9 8 7 ) 1 7 : 5 4 0 4 ) *ffl^TL«V«*£3- K 
•T -5 D N A * C £ gH £ if 9 Z 1 C cfc *9 $ *l it o 
^/7PM-1 Jftft^ — a V (a) tttHL-6RC 

$>^-i? a V ( a ) ^Mfiliwb M L-6 RCS^-^-f 3o 1=1 
f§£. i®2 * Q-t^AU K 6 4 - 7 Rff 

AUK 1 4 6 - 1 5 frb** 7Si*?fitfc, ^lit^ 

C * ^ T v IE L ^ * * V 9 a - y ft $ ft * L X @S?lJ 

ft © £± £ L- T . * - K v £ X £ i^ffi $ ft b 
liHS^^-r^^^xSLb h I L-6 RJftft&tf*^ 5£Cft© 
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IL -6R1S»0^ P M - l ffift#S*>§i^ia®MB&vg 
t$£^;Lfco X. *^7PM-1 f?L#:tt* ^ 7AUKI 2 - 

-? t> -A^ J 9 o — ± /Uffift: P M — 1 CD V ffg» £ KE&I0 v 

XRfffc h 0ffifo0 V5fJ®£0ii;fg 

® f r t omiz^^mn^^^t & z t^m* 

T. v ^ X P M - 1 ££#;© L ll&tf H II© V ffiMZ, OWL 
(or Leeds) database of prote 
i n s e q u e n c e s IZ $ H & ~if ^<T ® Wt%a~? V X 

fJ * ffifa © V MM CiLTtts P M - 1 ffift 0 L II V ft 
Itiv^^laftmu s i g k c k 0 (Chen, H. T. 
J. Biol. Chem. (1987) 262:13579 

-13583 ) © l 11 v mm tmhmiuLx^ o . 93. 5 

%0li-S (identity) L 0 P M - 1 Jfrft 

0 H II V 0di li?ni#mus i gvhr2 (F. J. G 
rant£> N Nucl. Acids Res. (1987) 

1 5:5 4 9 6 ) © H II V mm K £ t> SiR L T & *3 . 8 4 . 

0 %©H-tt*^Sl/fc. v t> * P M - 1 Jfifr© V.ffittttBE- 
ft!^ t) * V fIM^i^Jt$©|sl — 14 l<. v ^ x P M - 1 fit 

#© v ii « *< & ^ ft s v t> x v ilt s.c: t frmZ . 
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ZCDZtlZZblZ, 2 n - v \t £ ti tz D N A BS^U *<IE L ^ t 

LII v floral ©##£ *3 i^it^olej— So c *l 

£ $ ft S £ ^ N & II © © & ^' & ^ 5 » 

Vff RE I b k 1 h u r e ( W. 

P a 1 m S> . Physiol. Chem. (1975) 35 
6 : 1 6 7-1 9 1 ) ©L« V«*C*fc»iHL'ri?*K 7 
2. 2 %0PI — -So P M - 1 fnift© Hi Vfl^li. 
t bin; ft; humighvap (V A P) (H. W. Schro 
e d e r Science(1987)238:791-7 
9 3 ) IZMhmiU LT& *) . 7 1.8 %©!§! — &##£"fS , 

?nPM- 1 fit *^ on »^filfr*^^K:SSt1'S 

f«Afflg- &©jfc$*tt v$ * vts«^©N — £©]£$*£ 9 

flg ^ o C ft fcfc ^ X P M - 1 iftft © V tf" * V flij C 

H 1$ © F«1 H £ 3? & -f * t? xPM-iffl vfg«£ t h 

Mit"fS (human i z e) : i^if t fe§ C i^St, 
V^XPM - 1 Jftffc© V fi^ $ £ Cx B. A. Kabat £> . 
(1987) Sequences ofProteins of Immunological Interest, 
Forth Edition, U.S. Department of Health and Human Ser 
vices, U.S. Government Printing Of f i ce iZ cfc J£H $ ft & . 
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1 fc^-f o 

1 



v^^PM - 1 CD V CD F R i N IS§t*0f 7'^;i/- 

T co t b v $f i$ cd n y y u- 7 ie ?i] < 1 > cd f r £ cd mi cd l»l -~ 



'0 

A. LiVtS«C^lt*FR 

HSGI HSGII HSGIII HSGIV 
70.1 53.3 60.7 59.8 

B . HII V ffiMK.&\f Z F R 

HSGI HSGII HSGIII 

44.1 52.9 49.2 
(1) 3 y * y X tt K a b a t 6 ( 1 9 8 7 ) IB 

"777PM- lStftOLfiVaSOFRttk h L II V ffitf 
0t7*^A/-ri (HSGI) 03ytXf^E?l^^©F 
RCf^UKtt^^ 7 0. 1 — £##£*f *. v 

nPM - 1 ©HiV® f0F R(ik I- H H V §1 $5 CD iJ- 7* ^* 

;i/ — 7* 1 1 (HSGII) oa y-fcyf^SM^&fflFRClt 

SLTU^ 5 2. 9 %©lsj — £ 0 3ft£CD££ 



^S, t h R E I *©LlV$Ii(it b L|VM0i)-7* 
;i/-rilClU •€■ L T t h V AP*ffiHiVS«ttk b H 
II V CD +>- 7 7* ;P - 7*1 H3 M + £ c 



WO 92/19759 



PCT/JP92/00544 



20 

% z tfrtim-z&Zo mm®, ^ v p m- i m&L m vmm® 

&§f<Dtz®lZ \t*yf ? fr—T I ( H S G I ) IzMt £ k h L 
IVH8*ttffl LTSiit F P M — 1 fafcHm Vff 

«0Stt©fc»Cttfr^/l'-riI ( H S G 1 1 ) Clt^k 

nm&t v p m- i gift v&«©&n- c fcu 

KLUTZ t h gi# L II V®«*© F R 5:i^HKLT^fc 

l ) c mffa©c:*£ < . ?nPM-i HftoLfivS* 

igE^Ik h Sift LIS ' V»* ^T. **ittk H 

II V pI^{ © -9- 7* ^ ;u- 7* I © 1 i^lt £> 3 t U«V pf 3i 

R E I cjiigiSl/T^fc. &oT. S^^t h P M — l in: 

ftLiVSJSOSIfC^^TRE I & © F R £ fgffl L . 
H«JKb f-PM- 1 JftftLlI V«*©ft»©fc«)©ffl 
LT R E I © F R£f£ffl Ifc, 
RE I Ci< d ft £ © k h F R * C « N & £ © k (• R E I 
IZib^T 5 ffl©ffi3##2E3" « ( k a b a t £> N 1987. 
EcfcfifcJfffiie 3 9 , 7 1, 1 0 4, 1 0 5 RtF 1 0 7 ; 35 2 
£#M© Ci) o F R 4 #© 3 &<D$Ht (SB 10 4, 10 
5 &. 1 0 7) ttffil © k F*Lg^?»©J fE8 C 
? Lt^^tC!: F ^ & ©il$£$-r t> ©*C ^ (L. R 
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iechmann£>> Nature (1988) 322:2 
1-2 5 ) c ffifi 3 9 R 7 lC*tf«2fi©^ttt7? h 
CAMPATH - 1 ffift© L II V&«0 F R*E#St« 7 
* 7 ^ £ & & ^ ft T' & tf: (R i e c hma n n £> . 1 9 
8 8 ) o 

MM®, b h P M — 1 JfiftL II VM$© 2 A-->- a V% 

|& fr L tz o g-o/{-i? 9 y ( /n- — $; 3 y r a j ) r: & t 

tt N t FFRttSiib KAMPATH - 1 H^^^i^ 
StSREICKFR (Riechmann^ 1988) 



t ffl — T' h *) , ^Itv^CDRttv^XPM - 1 Jit # © 
L«Vj|«ifiOCDRiMU7*-5fc. H — 0 ^- *>* 3 V 

{j^-V h y r b j ) iiA-j/* 3 y r a j t h f R 

3+01517 lC^tf«7^SlI©*$SCt«, C. 
C h o t h i a 6 . J. Mol. Biol. (19 87) 1 
9 6 : 9 0 1-9 1 7 C «fc $ $ ft 5 <fc "5 C . gg£ 7 1 ft 
L| V S13i0 CDR1 <hWM^ (canonical) flit 
© m& "C & S * :0fi[IOTUattLfiVS«0CDR 1 

^-7*0^^^iE^^Wf 3 i^ai$ft N *LT*ftftcjft 

^ V $1^ C *? ^ T . ©fi 7 1 tt * n >> y T & § . b h 

P M- 1 ijft^ cd L8 v«*©a-$; 3 y r a j ©RttKffiffl 



Lfo&tfoZtltzRE I OFRe^^tttfif 7 1 V * ~ to 
T ? - yC&vfr. Uffi®. b h P M - 1 fafc L m VIS10A 

- ^ 3 y r b j c^^ttt, 1517 1 © "7 * - to 7 ? ~ y i>< 
-7 tf x P M - l jfrfls L m V fl^+ c jltB $ ft § <fc -5 c n 
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yEli&HT^S, -7 t> X P M - 1 tfifa® L II V 

fi N #*S$t h CAMPATH - 1 H fni ft # T 0 & ffl 0 
fcC§fl$^f;RE I 0FR (R i e c hma nn 19 



8 8 ) S-O'Slt^t hPM-1 iftft© LSI Vtf^O 2 



VlPM 
REI 
RV L a 
RV L fa 



-1 



F81 

1 2 
12345678901234567890123 

DIQMTQTTSSLSASLGDRVTISC 
DIQMT&SPSSLSASVGDRVTITC 
DISMTQSPSSLSASVGDRVTITC 



CDR1 
3 

45678901234 
RASQDISSYLN 
RASQDISSYLN 



VlPM 
REI 
R Vl a 
R Vl b 



-1 



FR2 

4 

567890123456789 

WYQQKPDGTIKLLIY 
WYQQKPGKAPKLLIY 
WYQQKPGKAPKLLIY 



CDR2 

5 

0123456 
YTSRLHS 
YTSRLHS 



VlPM 
REI 
RVl a 
RV L b 



-1 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPSRFSGSGSGTDYSLTINNLEQEDIATYFC 
GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 
GVPSRFSGSGSGTDFTFTISSLQPEDI ATYYC 

y 



CDR3 

9 

901234567 
QQGNTLPYT 
QQGNTLPYT 



VlPM 
REI 
RV L a 
RV L b 



-1 



FR4 

10 

8901234567 

FGGGTKLEIN 
FGQGTKVEIK 
FGQGTKVEIK 
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|:REI0FR t KAMPATH-1H fftft 

#i;:jlft£ft£4>©T£>£ (R i e c hma n n h v 1 9 8 
8)o RE I0FRtfi05i0Ti^#l/;7^;lttt F 
RE ( P 1 a m h . 1975;0. Epp 

S> . Biochemistry (1975) 14:4943 
- 4 9 5 2 ) frbmft §7$/iTife§ 0 v)XPM - li/t 
#0 HII Vfl^*© F R & «r 7* ^ - 7* I Ji "f 3 k h H II 
V $1^ £ ft & ggftl L T ^ £ ( ft 1 ) c fit SB © Z t < . v $ X 
P M- 1 m&<D Hi VfiiE^O t h HII Vlii ©ibis 
^ T n UiJk mi V $f M © "9- 7* 7*11 0 1 

i t' ^ t h h ii v m m v a p tz m h mtu l t ^ tz 0 t i-h 

«NEW|, Hff$ t FPM-1 IKfaCb HII V$JJi©ftlS© 
3ta6©m^#^i:LT. &tfH1i$fc h P M - 1 m& © H II 

Umi& t h P M - 1 St#HfH V««© 6 «»©^-5/* » y 

ZWiitlsfro 6 1l0A'-i; g yct^TC^^t, t l-F 

DRilHj^T'fe^c t h F R * © 7 4i © T $ J MBM ( 

1, 27, 28, 29, 30, 4 8 & 7 1 ; £ 3 # M ) & 

$ n T ^ 5 o 7 X P M - 1 irL^OVliO^f^C^^Ts 
EW.V mM*pcr>mm 1BCD R;P-7°©ig < iz&W? ZMffi 

mm 21, 2s, 29. ro* 30 a. c . c h 
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0 t h i a Nature (1989) 34:877-8 
8 2 *) mmZft%£ *> CH8Vf«0 CDRl ©gigft 
(canonical) ft it £D SP#T* & *5 . ^l/T/X«H 

ii vfi^©^— aut^-ros^-^flUK-r* - tip-?* * p 

M — 1 ffifr V ® # ©■ * ^ C *? ^ T £ *l 3 C C h o t h 

1 a S> . 1 9 8 7) o li4 8ttv^xPM- HnfOVl 



0tf ^KiH^Tl-j (bur i e d ) 



£ L T 



(bur i ed) 



1 fcU C h o t h i a £ (1989) C«k ») f «fc 'J 



C H® V®#© C D R 2 CD^*£ (canonical) $Jt 
0§5#-e& So nffifc t hPM-1 M&0 6 «»©*-S? a 
y & fc hNEW0FRt®:*lti7O0tl07 



0 



V H PM 

NEW 

RV„a 

RV H b 

RV„c 

RV H d 

RV„e 

RV„f 



-1 



FR1 

12 3 
123456789012345678901234567890 

DVQLQESGPVLVKPSQSLSLTCTVTGYSIT 
QVQLQESGPGLVRPSQTLSLTCTVSGSTFS 
aVQLQESGPGLVRPSQTLSLTCTVSGYTFT 

Y--T 

D Y--T 

Y--T 

D Y--T 

YSIT 



CDRl 

123455 
A 

SDHAKS 
SDHAWS 
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V„PM 
NEW 
RV„a 
R V h b 
RV H c 
R V h d 
RV H e 
RV h f 



-1 



FR2 

4 

67890123456789 

W I RQFPGNKLEWMG 
WVRQPPGRGLEWIG 
WVRQPPGRGLEWIG 

M- 

M- 



CDR2 
5 6 
01223456789012345 
A 

YIS- YSGITTYNPSLKS 
YIS-YSGITTYNPSLKS 



V H PM 

NEW 

RV H a 

RV„b 

RV„c 

RV H d 

RV H e 

RV„f 



-1 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

RISITRDTSKNQFFLQLNSVTTGDTSTYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 

R . 

R 

R 

R 

R 



VhPM 

NEW 

RV H a 

RV H b 

RV H c 

RV„d 

RV H e 

RV„f 



-1 



CDR3 
10 

5678900012 
AB 

SLARTTAMDY 
SLARTTAMDY 



FR4 
11 

34567890123 

WGQGTSVTVSS 
WGQGSLVTVSS 
WGQGSLVTVSS 



& : NEWOFRCttSMk h CAMPATH - 1 H 
ft CD % — r< — } J 3 y (Ri echmann^. 1988)* 



n & £ n & i> © *? h £ 
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iiib h P M — 1 t#:Vfi^3 - F'f £ D N AO^M 

nm&* h pm - i mftLmRtfiimvmMoznzn® 

— i/ 3 y^3-FtSDNA £ §f $ & P C R fljffl & £ 

t§I«t F V«*« n - Ft§7*7X5 F P C R 7*7 
4 -7-^ffl^T^t$Ls {Elth VH«4»K:#4Ef 5 C D R 

x P M - 1 0 C D R tick 9 Lfco 

b h PM - 1SE#L«V«**3- rt«DNA0ft»0fc 

b F D 1 . 3 LgV«8ttt F Ltl V«R E I rplZ&ftt 
§ F R Cg^Tf£K3*lfc. Plt«J&b F P M — 1 ifL#cHli V 

F D 1 . 3H|V|«*3-Ft«DNAt^fc. d © S 
UStFDl. 3 8E*HjRV«**3-Ft*DNAttk F 
H if V $f Ji N E W ( W . Verhoeyen£. Scien 
ce (1 988) 239: 1534-1 536) * a - K "T 
3 D NA^C#Sf§ FR$3-FtSDNACSlr^fffi 

fi^MCD b FFR|3-Ft5D NA^ttt^tBl7 , 7 * 

X P M - 11# C D R Oti^ oJfiK-r S ck ^PCR7*7 
-f ^-*RthL* Lfco ##*U£b F P M — 1 fit* 

VpfJi^O§. 3 H0 7'7 -f -7 — it -7 tf X P M - 1 ffiffc C 
DR^3-Kt5DNAE?lJ^ttl^ ^IT21|07"7 
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trJ; •? CRif-aftT^ S. — jS© P C RKJfcCdsttS 5 @g 

St^k h F R$3 - K-f5DNA&tfv$XPM - 1 f/L #^ 
V ® « * K: -f * C D R £ n - Kt« D N A £ 3 P C 
R*kJ&%)ZbtzbVtz (3tJ£#J7. EffCH 7 RtfH 8 £# 

LT> S«$k hPM-1 Jffi*L«ROf HtR V ^ 
3 V r a j ©£#;D N AEflWIE L^T 5 >> ^IB?IJ£ 3 - K 

lt^s: £#ttRLfc. nm®, t h p m- i ft ft Lll vfl 

^/x--i/*3 y r a j © 12 £fl £ |£ ?ij # •?§• 5 5 flit, 
SfSJR k h P M - l fiifr v $f 3$ 0fi © t>* a y * n - K 

tSDNAli, $ ftT & P CR-IiilS (Kam 
mane>. 1 9 8 9 ) C ^ f & * Sn Z. tz £ ffl ^ T 
ftiLfc, BfifJ&k hPM-1 ififc v$IM©^tt£H8 UTIB 

t «k -5 c . it^t h p m - i m& l it v mm © 1 © 

ii ijn © a - *>' a y a y r b j ) 

£fl?»L. * LTS«t h P M — 1 !SftH«Vj|*ffl 5 « 

H © ii 1m 0 - 3 y ( ^ - i? 3 y r b j , r c j , r d j , 
Tej s r f j % d - KtS DN A^frll/Co £ ft £ 

©iiSno^-^a y». n — ^-y*3 y & ©— 3i ©i&lffl & 
^tt£#ir 0 t ^ y it seal© c ft & 0t&««£fls » pcri 

lillllffl^tD N A SB ?0 © fife SB « f£ IS £ ff *3 d i C «k «9 at. 
fig $ ft tz . D N A C « ^tt £g A"f 3 P C R 7' 7 
V -*<Rlt * n/Co — P C RRjSKt8£ N P CR4if3 
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if MM. Q tZ&-3 Tt^I t^mU L tz 0 nffilfc b h P M — 1 

m&E$M. vmm^-^ a * r f j © b ?8 £ e # # 5 4 

t fpm - i fit ft v © m * © /<- is s V © D N 

AE5ff*E^I*3EK:«k US Lfcftx SflUfct h P M - 1 fit 

^y^'Lfc. Ummt h PM - 1 fit ft VULf|**a- Kt 
JDNA^t h L If C 3-Ft«DNAlJlClil/ 
fco SSJfcb h P M — 1 fit ft HII VffimZ 3-Ft3DNA 
£ b h r - 1 CiI5 3-KtSDNA^JClSLfc, S 
ft$c b hPM - 1 fit ft© £ l"<}i'<D5k1%%Mf&i' & tz 
M 1 ir^-r^ ^SH CMVM'^^-^^l'tx H CM 

V7'nt-^ - • ly^yf-ISIt: h x n y y — ^ 3 y 

7 y 2 # — (human elongation fact 

0 r ; HEF-1 or) - • I y/\ yf - C J; I 

gm?itz (Hi 5 £#M© c: £ ) o 

tkiznm m t f livs«a-j? 9 y ( a ) hivi 

jgj /x - 5? 3 y ( a ) ~ ( f ) (Dt-<t0l^*^ b h I L - 
6 R ^©*g£CO^Ti£K L ^Lt^Oils IIIl 1 

eMKE*"*" <§ «k "5 C LiA ! ->>' 2 y (a) >HiI-^- 

V a y ( f ) ££<£-A,TJ&&lf b h fitft#* > 7 P M - 

1 fit ft (a) t M U^toX I L-6R C8^t5 fg^J^^ 

if fc 4 js « 
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V p! M£ 3 - FtSDN Adlf 

c_o_s »i bs * -e £ a 3 n s nmm t h pm- i jft#;©§s^ 

i"<;i/0tfc8f Hft^b h H if © 5! # N Hffi 

)fit h L II X tt * / 7 L II h L < It H IK © ^ m \s *< * IZ ]t -< 

i o # © i tJbs u i^i^cSofc, fgi^^^©^ 

h^tzo f£ i" ^ A/ © ^ ^ © i£ ¥ © "C $> S frS 

5fc ^ *f S # ^ * MB#^®Ie^$ ftfc_C_0_SJfflB&fr 

5> R N A^IMISLfCo v^xPM-lfii*Vi!|«*3-Kt 
5DNA0PCR^n--y^(lo^T^lL/;J;?{:LT 
-*« c DNA^^SLf;, Si^t h L*Xt4H«V»* 
% n - K -T 5 D N A ©M3S£ Rfc- & 5 IZ &ff $ H tz P C 

Si v « * c *J jfc *f Sh&bH — cDNAj^&pc Rtk®.®)* 

I0PC R L> -^rtt^Sia*) 4 0 8 bp©^£ 

0 JS^ 2 9 9 b P 0PCR4il|l?$)^f: o 
IE L ^ -9- 4 X© P C R^^tl^P C R£$%©££$a©^ 
9 0 %££fcs * HiS^ P C R &££$*©!& 1 0 

%££8>fco SiHt h HS[Vji«CO^T^Iif) 2 11 
©PC R — ^Ttt^SilO 4 4 4 b P ©^$^ 

f U ^LTiJti 3 7 0 bp©fi$ ©S@^ P C R&J5K%T* & 
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ofco jEL < «^JB^3f0 P C R£ 

$«<P C R SB :f «*> -5 ft 9 0% 

0 3k» k: ffl Sf a 3tr» ^ • £*i&0*S&&% U^M 

<!f0E?««*$ & Jg^2f 0 P c R 

* n -~ y ^ -e LTie?»J&£ Lfco DNAgg^iJ 

0 SB # 40* T ^ § Z tftty hfrVCfl^ tZo tltz&W 

p -j- 7 >? -fe 7* ^ — gg^fl 0 n y ± V -9- 7. ie^!l ( B r e a t 

hnach. R6>Ann. Rev. Biochem. (1 
98 1) 50 : 349-3 83) CfflStS: t&W&frt 

■&-ytzo -FfJtJ&k f Emoi&^^m^^^it, Slit h H 

£ £ 0 $ £ # £ -5 £> o * iti&oxr?^ x K 
LHS.tKHiI vsso^^n^-f" h y r a j r f j 

£ a _ p -f- % d N A Se?!l 0 :b -f ^ & ^ Jl £ MB <D P C R - ^ 
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M® : 5 4 &tf 5 5 ) ©M#© V -^-Efll* 3 

- rt«DNAip0'l y h n ^ © T* ft <> 

itL^ffl'f yMyftUUs Hfff$ t h D 1 . 3 Jftft© 
V MM (Verhoeyen£. 1 9 B 8) $3-Kt*D 

n a © t^sg c *? ^ t f^ffl £ ti & v $ x # h m V - — 

(M. S. Neuberger£ N Nature (1985) 
3 1 4 : 2 6 8-2 7 0) ^3- Kt^DNACiltS. 
Mm® fc h D 1 . 3 $L&% 3 - Ft^DNAS, v *j x&ilg 

tfxx-fy yrot-^-4)B^ * Hi SL M SB ^ * * - C*? ^ 

y - ? - 4 V hnytt^g^'nT'iJ y y a ^ - ^ - 
Z> <D CO tz ft ttfi^T' & £ L^LHCMV0:'i 

§ $ 4 ;p ^ 7* n ^ — ^ — ^ S> © ^31 © #> £ & S |g T & <^ 

(M. S. Neuberger£> N Nucl. Acids 
Res. (1988) 16:6713-6724) 

tSDNA frftU ? n 7' 'J y7'nt-^ - © 7° a * - ^ 

rp(D <i y Y & y It, ® It t ^f«$3-Kt«DNA0 
p CR-^a-^y^'Ccfc^lli^nfc ( MMM 1 2 £ # K 

© 3 t ) 0 

f£T L /c^JJ ^ ^ ;p © fib © «? IB ft & S WM\t, UmWLt Y 

P M - 1 fftft H H V vIM^ 3 - K "f 5 D N A t t h r - 1 C 
MM £ 3 - V t & D N A t © EH © -f y b n y j*j © 1 9 0 bp 
©l«fgWD N A©#ST&3 £>ftfco SiSk hB 
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I-8HlVSi (P. T. J o n e s £ . Nature 
(1986) 82 1 : 5 2 2-5 2 5) *3-KtiDNA 
IZbtk iAft^ D N Ammfr k h P M — 1 H II 

FVf«^a- KtSDNAttv^XNPOHfVfi ( M . 
S. Neuberger& N Nature ; M . S. Neu 
berger£>x EMBO J. (1983) 2:1373 
- 1 8 7 8 ) *3 -Kt«D NA^&ffS$*lfc. Bl^t 
h H£ V^«£a - FtSDNAi, mm*** ^-CSflliS 
k h VS«*3-Kt«DNA*Iit5fc»OB amH I 
^SiOlffl-f y h n y # }£ "f 5 #J 1 9 Obp©C©* h 
U y H$J& k f Vfi^3 -FtSDNACPCR^ 
n — ~ y ^ © jgg T* Bfc * $ tt o 

1 £l L II £. H If VtSSOSfe^*- 2^ a y © D N A @2 ?'J S. 

T ^ / ^i2^!l^@S^J#-^ : 5 7^tf 5 6 lZ^-f 0 Z tl 5> © 
D N A @2?U It s I2C*l/fcS»it FPM-lIftLgV 
fI$S © 5? 3 y r a j . M £ ^ 3 £ ^ L k F P 

M - 1 ffifc HfVfl0A f -'>'g y r f j ^ 3 -Kt«, H 
EF - 1 cri^^^^ - (Hi 5) C#A£tl 3 *l 

?,(f)^^-tiF7yx7x^ h $ ft fe cos i B§ 4 1 t- & 2 

P M- 1 SLfls££3£&££jl£#<5 d h f rjffe?^ 

ffi*&A,fc*8f l/^ H E F - 1 afgljt^ ^-^f^iLf: (H 
ISM 1 0 H 1 1 £#M© d £ ) o ;KPS©& S (crip 
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P led)SV40 7*n =t — # -^li Lfcdhf r iffc^ 
®lf;0 (b^iC IT, t h r - 1 Hi$||3|t§HEF- 

1 ff's^^-ClAlfc. Siit FPM-ltfi#;LiI£§£ 

itSHEF - 1 a^>? ? -JktfUffiJ&t h P M- 1 JftftH 
I^ISStSHE F - 1 or— d h f r ^^-J CHO d 

h f r (-) mmtemmj&'M&mLtzo ^mizmn^m^n 

fcCHOM^^, 1 0%©FCS 

&tf 5 0 0 ,£/ g /ml© G 4 1 8^tttSAl p ha-Mi 
nimum Essential Medium (or — ME 

m) rp-zmiRLtz* ma-mmjimizftiL^T, cuomm 

0 u g / 1 0 6 «/H £ T©S8I$ t F P M - 1 St 

vnt; ^ p --j- jvtiifa a UK12-2O0V li^l 

an 0 b vmfo® v mm to mm 

-? t) 7,^ J 9 v — ^ A UK1 2-20©*>A- L 

11 ( * L ) VflJi©FRibhA:LllV IlOt/^^-r 
(HSG) I~IV©FR£0fB|5lf£ N S.CKv^x^y^a- 
^ A UK1 2-2 OOHUVfiOFRit h H II V 

M 3i © -9- 7' ^ ;P - 7° (HSG) I — 1 1 1 © F R t © *B If It £ 

H 4 6 
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?nAUK 1 2-2 0 8i ft © V fS« 0 F R £ M 5 S * © «f 
/^;i/-r0b h v §f $| © 3 y -fe y -9- X IS £!J 0 F R t © 19 © 

B-tt (%) 

A. LlVl«C^tf« F R 
HSGI HSGII H S GUI HSGIV 
65.8 64.0 67.6 67.6 

B. HII VffiMlZ&tfS F R 
HSGI HSGII H S G III 
58.6 35.3 49.1 

4 IZvz L tzt&lZ . ?nt;^n-^PAUK12 
-2O0*-;A'-LI («L) VH«tt N kF*HVf* 
©-9" ZT^JU- y (HSG) I - IV tZtl^tinU& (6 4 ~ 
6 8%) ©Hlft^it. ? ys*# <DD a t a b a s e 
"LEEDS" ©*£^£*K HSG-IVCltSt h Jfift L 
en (M. Schneider^ Physiol. Che 
m. 3 5 6 , 507-557, 1 9 7 5 ) © L if V mMfrM 
&SJ^ 6 8%©IBlHlffi^^:-ro — 3\ * n -j-JU 

fit ft P M — 1 © b HftCffl^ &*LT^S b MftftR E I tt 
HSG - I ClLs "e^X^y^n — ^- ;i/fiift A U K 1 2 - 
2 0 ©LII VMM tit*. 6 2%0iHft$it, s/:?^. 
t y ^ o — -j~ ^Jrtft A UK1 2 - 2 0 © Lfflt ©canon i 
cal*iji£iM£>^T#-&>(C. Chothia&xJ. ■ 
Mol. Biol. (1987) 196:901-917), 
|CL 2 # L e n J; R E I £ < — 13c t\£ c 
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±12 C £ *K v^x^y^ d -± A U K 1 2 - 2 0 

/l/filftAU Kl 2-2 0 0 L « V MM® t h Mtt C tt % "e $ 
^t/^Q-t fl'jftfr P M - 1 0 L II V 0^0 fc h Mtt© J§ 
^-iBBC RE 

a 4 C t & C A U K 1 2 - 2 0 ffift© H |g V 

t hHlvilof 7'^;i/-ri ( H S G I ) t M h M ^ ffi 

It^t, $ > Da t a ba s e "LEEDS" 0 i£ 

iCJ;^ ^tt»)HSG I CMtSt Mft ft H A X (St o 
liar, B. D. etal. J. Immunol. 13 9 , 

2496- 2 50 1, 1 9 8 7 ) # A U K 1 2 - 2 0 #t ft 0 
Hi VflKM LTift 6 6 %0*HM&£^-f. *d-egfliJK 
b h A U K 1 2-2 0 J/tft © H II V © fgft C & T 
HSG I CitS t hj3tftHAX©F R N RtfHiKHSG 
I CltS F R^tftS t h ^ft 4 2 5 ffifa H II V MM 
(Kettleborough C. A. , £> s Prote 

in Engineering, _4_» 773-783, 19 
9 1) ©FR^ffl^S, •& & * C „ A U K 1 2 - 2 0 Jftft H 
II V MM it h r 4 2 5fitfrH«VlS«(D^-'>*9 y a > 
& 6 4 %©*@l"H££^t o 

§11 bhAUK12-20 ffift L II Vjg«0ggr 
ffgfi©a*C ck *) Stf 1 r A U K 1 2-2 0 jftft Li V 
iiOFRilTRE I0FR^ftfflL> 85G*t«kU 
SiiJS tFAUKl 2-20 Sift L II V ff^t £ L rt: . 
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V L AUK12-20 

RBI 

RVl 



FR1 

1 2 
12345678901234567890123 

DIVLTQSPASLGVSLGQRATISC 
DIQMTQSPSSLSASVGDRVTITC 
DIQMTQSPSSLSASVGDRVTITC 



CDR1 

3 

45677778901234 

ABCD 
RASKSVSTSGYSYMH 

RASKSVSTSGYSYMH 



V L AUK12-20 

RBI 

RV L 



FR2 

4 

567890123456789 

WYQQKPGQTPKLLIY 
WYQQTPGKAPKLLIY 
WYQQKPGKAPKLLIY 



CDR2 

5 

0123456 

ASNLES 

ASNLES 



V t AOK12-20 

REI 

RV L 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPARFSGSGSGTDFTLNIHPVEEEDAATYYC 
GVPSRFSGSGSGTDYTFTISSLQPEDIATYYC 
GVPSRFSGSGSGTDFTFTISSLQPEDI ATYYC 



CDR3 

9 

901234567 
QHSRENPYT 

QHSRENPYT 



V L AUK12 
REI 

RVl 



-20 



FR4 

10 

8901234567 

FGGGTKLBIK 
FGQGTKLQIT 
FGQGTKVEIK 



& : Ty/-7-f V £ H L tz 5 ffi O * 2 Is** V SCAM 
PATH - 1 H Jft#: © C TMA. h ft tz h <D H fc 3 
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SltfiEb h auk i 2-2 QM&^MJLMM®M3i 

iieolSCJ;^ Sfi^k h A U K 1 2 - 2 0 ffi#H« 
VfiOtltCSilt h V, a 4 2 5 ©F R*ffl^S. £ 
d*>T*. d -3 LTtglt LfcSii t b A U K 1 2 - 2 0 Jftft 

h ii v mm % u - rtsDNACj?^ ^ ^ ^ k se^ii a * 7* 5 

4 -¥ IS ?0 £ < - Wit £ie?iJ£W:T£ d i^Mffi^ ftfco 
30:i^bs Hlf^t h PM - 1 jftfr©i§£ £ lel^^MS 

«x r v y yfrmmm t muki 2-2 0 ^^©^11 

$ $>£ N glffj&t h AUK 1 2-2 Om^HIIV$lM©^ 

n % m 6 k ^ -r o 

FR1 CDRl 
1 2 3 

123456789012345678901234567890 12345 

V H AUK12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH 

HSGI ZVQLVQSGAEVKKPGXSVXVSCKASGYTFS 

RV H a QVQLVQSGAEVKKPGASVKVSCKASGYSFT SYYIH 

RV H b 

RVhc 

RV H d 
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FR2 CDR2 

4 5 6 

67890123456789 01223456789012345 

A 

V„AUK12-20 WVKQSHGKSLEWIG YIDPFNGGTSYNQKFKG 
HSGI WVRQAPGXGLEWVG 

RV„a WVRQAPGQGLEWVG YIDPFNGGTSYNQKFKG 

RV„b 

RV„c 1- 

RV H d 1- 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

V H AUK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
HSGI RVTXTXDXSXNTAYMELSSLRSEDTAVYYCAR 
RV„a RVTMTLDTSTNTAYMELSSLRSEDTAVYYCAR 

RV K b K V 

RV„c 

RV„d K V 



CDR3 FR4 
10 11 

5678900012 34567890123 
AB 

V H AUK12-20 GGN-RF-- AY WGQGTLVTVSA 

HSGI WGQGTLVTVSS 

RV„a GGN-RF- - AY WGQGTLVTVSS 

RV„b 

RV„c 

RV„d 



& : b h I V„ mm (HSGI) IZ&^T 1 

£|J tfx © T ^ / ^ £ M & o RV„ b, RV„ c $. R V „ d £ 

$ £ £ . hhjft&HAXCJ. Immunology 1 
39, 2496-2501, 19 87, SLEMA^Bl 
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m * & © ^ -f 7* y K - v 2 1/2 8 « © M£ f & #l ft ; * 

0757 KBB^JttC: ©^ti^tJ 3 © Fig. 6 til* 9 > 

* ft £ a - K *T « D N A © * * U * ^ K ffi?9 t* F i g . 4& 
5 CiB®$ ftT ^ & ) © F R^i^TliS t h s 1 e 1 
2 2 0 trtffc © H II V fS«,K- V a V r a j ~ r d j £&©^1 

7 c ^ *f «k -5 £ fSt It L fc o 

FBI CDR1 
1 2 3 

123456789012345678901234567890 12345 



V H AUK12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH 

HAX QVQLVQSGAEVKKPGASVKVSCKASGYTFT 
s le : 

1220Ha QVQLVQSGAEVKKPGASVKVSCKASGYTFT SYYIH 

1220Hb S-- 

1220Hc S-- 

1220Hd S-- 



FR2 CDR2 
4 5 6 

67890123456789 0122223456789012345 

ABC 

V„AUK12-20 WVKQSHGKSLEWIG YIDP--FNGGTSYNQKFKG 
HAX WVRQAPGQRLEWMG 

S 1 6 ♦ 

1220Ha WVRQAPGQRLEWMG Y I DP- - FNGGTS YNQKFKG 

1220Hb 1- 

1220Hc -- 

1220Hd I 
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FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

V H AUK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
HAX RVTITRDTSASTAYMELSSLRSEDTAVYYCAR 

1220Ha RVTITVDTSASTAYMELSSLRSEDTAVYYCAR 

1220Hb V 

1220Hc K V 

1220Hd K V 

CDR3 FR4 
10 11 

5678900012 34567890123 
AB 

V H AUK12-20 GGN-RF--AY WGQGTLVTVSA 

HAX WGQGTLVTVSS 

1220Ha GGN-RF--AY WGQGTLVTVSS 

1220Hb 

1220Hc 

1220Hd 

& : s 1 e 1 2 2 OHatfflTyf-yO^ffL/^i 
0ilttHAX0FR^?)0il^Sto slel 2 2 0 H 
b, slel 2 2 0 Hc,RO : slel 2 2 0 HdJ:^^t 
ftHAX® F RrpCDT $ J f&tM& F R 4* ® T $ J MOfr* 

7TC ~9~ o 

b h I L-6 R IZtt? * 5ffifcXltUmJ& t 

h f ft ft <Z> S it © fc #> £ ft E © H 31 3^ 09*. 

ht ft % a Bar. ffl&tfffis^ftfcHiLsaiBJRN x&#mh& 

X«ch o mi us * -e & ^ £ *i s , 
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^^'n^xf;i/^|5tg (human cyt omega 1 ov 
irus immediate early;HCMV)7* 
n ©#£?£ L^c H CM V7'nt-^- 

^^Wf £1131^;? ^ -0#ljj;: tt N HCMV-V„ - HCr 
1 N HCMV-Vl - H C k s HCMV-12h-g r 1 > 
HCMV-1 2 *-g T'^oT N p S V 2 n e o C & 3fe 

* 56 BJ © tz #> Z ft 7' a * - ^ - © ffe © a # #i] & t h • 

iayy-i/ 3 y.7 r ^-u ( H E F - 1 a ) 7"nt 

ttHEF-1 2h-g r 2 k - g * ( m 8 

& Zf M 9 ) „ tCFCHEF-V« - g r I^^HEF-Vl 

-g * (11 5) ^^i^s. 

Cd h f ril&?$#ftS:i^-CS«. d h f rife? 
^^-f t ^-ttix.{f D H F R — A E — PM h - 

g T 1 (11 0) s DHFR — AE — RVh — PMl — f 
(011) 

*f£HJtt£ -T\ t h I L - 6 R CMtS v t) 
7.* J if n-*;i/jftfls© LaVjS«&tfHlVjS«, M iZ. 

KLBVffl«*3-Kt*DNAR^H«V||*43-Kf 
« D NA$g|t§, £*l$>fcU bbIL-6 Ri3^-T§ t 

ffl T & & 0 ^n-t^i#i{i> lili'AUK 1 2 — 2 0 „ 
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PM-K AUK64-7. &UAUKU 6- 1 5T*«. 
LiVg*tt«itfEM#t:2 4, 2 6, 2 8 XttS0C 

^:TT ^iS5!*t^ *LTH«V«*a:«^HrSB^# 

f : 2 5, 27, 29, XSSI C^t7 * / KE*»*Wr 

3 e c:*i,£©7 $yBtEWttW*.tf**i**iE51#-* : 2 4 

( 1 ) b h LlCfiROf?^ ^ LllVfl^ ; Mtf £ 
( 2 ) b h HfcdRttRtf^^Ha V«* : 
£#A,T')£5 x b h I L - 6 R CMtS* ^ 7PCHt 

3 - K * & D N A ttmrlB ©il *5 T & S o if 12 b HfiC I1M 
ttff*©* F L«C|R»-C** d * LTfllAtfb 

F k C**T*«. Hffieb F H«C«8ttff*©fc b HIIC 

J;£$J*I©&£T-?$XLigVMJi&tf b b L0Cf«*3 
4J--/7* n ^-^-^©CTi # §g 3§ M M © 

c<fc*)«ILtR»IIfi©criS1&±lffllfi*H«F»5iC(ESI^. * ^ 

T ff IE SI £ *l fc *B IS £ y-k'FnXSO - t: # 
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h S ^ tts 7nL|V SM&tf b h L II C $f □ - K 
t5D NAI^'CV^ * HII Vff Ji&tf t h H II C MM* 3 

(A) ( i ) t f lii cmm. r& 

(2) t MiFR, h I L-6RCjlttS?n 

* J V tt-i-}Vffift<D L II C D R £#A,T<$& L II V$Ui. 
£ ■# A> 1? $4 <E> L II ; Mtf E 

( b ) ( i ) t b hii cm®. &tf 

(2) h h H II F R N & fc b I L-6RCjUt«v^ 
i;^ n -^-;^}ji#;© HII C D R£#A,T'$£ HII VSI^s 
£ T* $ 3 H II ; 

£ L^mMlZ&^T It, fflfi L II C D R ^IB^J#-t 2 4 , 
2 6, 2 8 Rtf 3 0 0 ^ -f *l 2r> ^ $ ft 5 T $ / ^IB?!)-? & 

j $ae?ij£W mrte hii c d r &ge?ij#-t 2 5, 27, 2 

t h Lf F R^R E IC£3fe-r5&0-C*>*j ; t hHfl 
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FRttNEWX^HGS I n y -fc y if- X SS^lIX 

; V X m 12 t f- H I C MS li t h r - 1 C T* & £ » 

RV H a. RV„ RVh c. RV„ cU RV„ e X & R 

RVh f $ l^^o 

n^-^-3S©cr iSfS^«iafS»© feiCiC^itfcS 

o^Sl^m^ ft fc HUBS £4 y-tr#Xtt-f y-trfn^fi 
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h I L-6R £*££-r 3 s ^tll^iLTs 

*^BJ® LII VI«C D R RtfHtl vmM C D R 
iirillTfe^t b I L-6R£H£&-r&SI$#T&*K * 

BJ © v ^ X L II V JI £ 3 - FfSDNAtt*^ =7 L 
II £ 3 - KtSDNAX t H8*3-Kt«DN 

A © It IS © #> C Wffl T< & 3 0 M & C ^ $ * H H V £ 3 

* tz , *ii0LlVfliCDR^3 - KtSDNAttI 
i^k h L m V ft$ £ 3 - F -f & D N A & tfWm®, ± HI 
£ 3 - F & D N A © j^lg 0 K W ffi T* & § „ M $ £ * ^ 
HJJ © H m V If® CDR*3-Ff5DNA ttSil t h H II 
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B it « 

ztiiz&io :£ §fc 9! © US H *< EB j£ $ *i « l>0Ta«ir\ 

ffife® VIM 3? - Ft ^DNAO^ p- WE, 

t h I L-BRC^tS^nt^ti ;P fni #: 0 nl ^ 

1 . ^RN A tPflgg 

A^yiJ F-7AUK 1 2-2 y^C^RNA?, Ch 

1 rgwint)^ Bi ochemi stry, 1 8 , 5 2 9 

4 ( 1 9 7 9 ) C<fc <0 BM£tLT^&JjmiZ$£~?~Z:mmLtZo 
t&t>t, 2. 1X1 0 J I0a^7''J F-vAUKl 2- 

2 0 0 &l £ 2 Oi«104M^?^^yf t>>77- h 

( F u 1 k a ) ^tx^^^t^'t'f X* $ -£ <> * * S? * - 

3 tl £ B e c kma n S W 4 0 a — $ — # T' 3 1 , 00 
Orpm JZH 2 0 *C "C 2 4 B# FhI M foft M T & Z tlZ&t) RNA 

Zifcm$-£tz 0 R N Afcfcig$r£ 8 0 y -n,tz£ *) 

L- v L T 1 mM EDTA&tfO. 5% SDS^tftS 
lOmM Tris-HCl (pH 7 . 5) 15 0^1* £ flil, 
^Lt^tLCP r o t e n a s e (Boehringer) 
£0. 5 mg/ml £ -5 C&fln Litter 37tCT20* 
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IBM V 4- a. - h L c rl *J £ "7 ^ J - ;i/ S. CJf if n p * ;u 

R N AftM£ 1 mM E D T A £ # Wf £ 10mM Tris- 
HC1 ( P H 7. 5 ) 2 0 0 // 1 IZiMffiLfco 
2 . — :fcffi c D N A 

J.W. Larrick£> s Biotechnology, 

X. 934 ( 1 9 8 9 ) C«k») tfit! 3 ftT ^ T 
— c D NA^^It^ #K . Ha f B 0 £ "5 03 LTlStfc 
£ R N A 5 // g £40mM K C 1 , 6mM M g C 1 z , 10 

nHU?** X U -i V — 0. 5 mM d AT P, 0. 5 mM d 
GTP, 0. 5 mM dCTP, 0. 5 mM dTTP, 3 5*/ 
M oligo d T 7* 5 W v — (Amersham), 4 
8 =l x. y K5RAV-2 $L$z^BM (RAV-2 : Rous 
associated virus2;Amersham) 

2 5 ^ ~ hot f j&£ y uy — -if 1S#M ( A m 

e r s ham) ^^|tS5 Oil Tris-HCl (pH 
8. 3) Ifll 0 // 1 CigL, -?lt:05JSI^l!l^ 
3 7tCT6 O^IBI-f y*a^-H*t/t*fl)*^7- 
•fcfjIfKKJfc ( P C R ) ffi©fc»fcfi»ttffi Lfc. 



Thermal Cycler Model PHC-2 
( T e c h n e ) £ffl^TPCRi££fTofc. 

( 1 ) 7^XLlVii^3 - K-T Sit fc^OitH 
P C RftCttfflt* 7* v 4 @S?!I#-^ : 1-1 1 C 
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§tMKV (Mouse Kappa Variable) 

O'ts) (S.T. J o n e s & . Biotechnol 
o g y , _9_, 88, 1991). RtfEBI*"* : 1 2 Jw^-f 
MKC (Mouse Kappa Constant) 7* v 

(S.T. Jones £> . Biotechnology, _9_> 

88, 1 9 9 1 ) t2b«7fc« 

£?\ 1 0 mM Tris-HCl (pH8. 3), 5 0 mM 
KC1 0. ImM d A T P , 0. ImM dGTP, 0. 1 
mM dCTP, 0. ImM dTTP, 1. 5 mM MgCh , 
2. 5ii 7 KDDNA-f'J^-fe'Amp 1 iTaq (P 
erkin Elmer Cetus), 0. 2 5 // M © <£ 
ftfnOMKVr?^^ 3 u M0MK C 7' ? 4 

c d NA&mo&Bm&fy i * i p c r?§ 

9 4 'C £t 1 #BU 5 0 TC JET 1 #!Hftff 7 2 *C CT 1 #HU 

R S ?I $3 £ £ & c 7 2 t c T l o #ia y + ^ - ^ - F l 

( 2 ) g_» ^HiVgi^J - LB c D N A 0 iffM 
P CROfcfeffl^^-f v-i ttid^J#-t : 1 3 ~ 2 2 IZ 
g-f MH V (Mouse Heavy Variable) 
7-^7-1-10 (S. T. Jones&vBiotec 
h n o 1 o g y , _9_, 88, 1991). ftfffifl** : 
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2 3 C^tMH C (Mouse Heavy Consta 
n t ) 7* 5 -f v — (S. T. J o n e s £> N Biotech 

n o 1 o g y , _9_, 88, 1 9 9 1 ) 

( 1 ) fZ *? ^ T L II V iffl Sitfe^ © ifipg C o ^ T 12 » L tz © 

I A G E N P C R * v b (QIAGEN In 

c . US) l^TiftSg L/n ^LTlOmM MgCl 2 Rff 
150mM Na C l^tttS 1 0 OmM Tris-HCl 
(pH 7 . 6) tTl Oaiy |> ®HPgif Sail (GIB 
CO BRL) $|^T37tCT3 ^Ifflm^L/fc. 

N A£x* y -Tl/fcfcjgCcfc *} 0iRLfc o DNAfc«% 
£ 1 0 ^. ^ y h 0iHii XmaI(New Englan 
d B i o 1 a b s ) CJ;*) 3 7 t 2 Btf B 1?^U s *t L 
T^-f SDN AKfr*. ffiffij£7#n-x (FMC B i o. 
Products, $J|l>«7^ d — X ¥ )l<W^lfr.W] 

m 4 5 0 b P ^© D N A Iff Jt £ # W -f * T # a - X Jt £ *) 

5 *C (ZX 5 ^fal^lfe-fr L #> . ZVXZtl tM^ 
jjt©2mM EDTA&CF2 0 OiH Na C l*#ft52 0 
mM Tr i s-HCl ( pH 7 . 5) §Jtli/;. 3 0||^l^ 

fr^x^ / - ;i/ tb * C J; *9 PJKL. * IT 1 mM EDTA* 
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#WT5 10 mM Tris-HCl ( P H7. 5) lzmMl^tz 0 

:Ht^ -e ^ x * KM Lii nm®«£ a - K*f 3 ite? 
£#A,T'J&3 D N ABffr. &0^7*HiI«mfI$£a- K 

3""5itf£-p£#^*£$^ DNAtDrJi*£#;fco JtfBD N AfrJt 

te^irnb-z® 5 ' -^iScs a 1 i t£^*s6£^r L-e lt 

_LgS©ci; -5 C LTIMIS Lfcvn* y ^SL II a 
- F"T Site? JR« S a 1 I - X m a ID N A 8Jr Jt* 

jSjO. 3 u g 7*7 X $ K P U C 1 9 £ S a 1 I &#Xm 
a I ?ffiftt« - 9agl/fc P U C 1 9 ^ ^-#70 . 

50 mM Tris-HCl (pH7. 4), 1 0 mM 

MgCl 2 , 1 OnM^fiXH F-iK 1 mil X *< & § i? 
y v 1 mM ATP, 0. 1 jet g /ml© £/ ifit fit 7 ^ 7* 5 V~Bl 

2 v h T 4 DNA'J*'-€ (New Eng 1 and 

B i o 1 a b s ) SElSS-fr**^ 1 6 * c tr T 

1 6 

7j» i0±ieiiI^«i«^IIIDH5ff©3yt: 
T-yhaU^OOjBiclm*..* Lti©H^*±t 3 0 

*IBI. 4 2 'C 1 frm* VTWtf&t'Z 1 ^Wttfco 
^^T 8 0 0 i« ltDSOC igife (Molecular CI 
oning:A Laboratory Manual, S 
ambrook£>. Cold Spring Harbor 
Laboratory Press, 1 9 8 9 ) £ Sn . 
3 7 *C iZX 1 NfISM y+a^-F L-fcgK 2 X Y T0^i§ife 
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(Molecular Cloning:A Labora 
tory Manual, Sambrook£>> Cold 
Spring Harbor Laboratory Pr 
ess, 1 9 8 9 ) ±IZ Z 0*111 If £ £ § N 3 7tKt-I 

;:©^®i£^ft£, 5 o » g/ii©7ye^'j y*tft 

3 2 X Y Tigife 5 ml^T 3 7 *C CT — U ^ L T d © 

lfl)*«&> 7^*>Jffi (Mo 1 e cu 1 a r Cloni 
ng:A Laboratory Manual, Samb 

rook£> N Cold Spring Harbor La 
boratory Press, 1 9 8 9 ) CStTT'^ 

Z d LTl h tltz, a <f 7' 'J F-7AUK1 2-2 0C4 

tir^5 K £ p 1 2 - k 2 £ L <, 

±IB©PH;3rffiK:f£->"^ /\ -f 7* U F-vAUK 1 2 - 
2 0 CA*t« t «& X H II V a - Kt« 

t§7?X^ F^Sa 1 I - X m a I D N A Bf 6 fl?$ 
^LTp 1 2 - h 2 £ L fc. 
H j& gj 2 . v^X^; £ a - ^ffift 0 V H flE £ 3 - Kf 

H«U 1 £121: Ltz<D ilflM LJ^fe^/N 7" V K- v 
PM1, AUK6 4-7RCKAUK1 4 6-1 S^ML-T 
TIB 0 7° 7 X $ K£8fc : 

^ 4 7* U F-7PM 1 & * 0 # y /\* 19 L II V ffi m % 3 - K 

if tz z m m 
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t Sit te^^-f * 7*5 X $ F p P M - k 3 ; 

Httt«7*7X $ FpPM— h 1 ; 

/x 4 7 * ij [.'-7AUK 6 4 - 7 A 25 0 * v H L 0[ V ff M 
£rr- Kt«Ifef^ttt57 , 7X $Fp64-k4 ; 

aO''JK-vAUK64-7 *3fe©H«V»**a- F 
T Sifted £#^3 7 , 7XU'p64-h2 ; 

a -f 7' 'J F-?AUK 1 4 6-1 54*©*7A'iLav 

3 ; &tf 

aO'')F-7AUK14 6-15 &&<D H II V$f ^£ 3 
- F-T 3 itte^^#W-r 3 7*7* 5 FP 14 6 - h 1, 

±12 7* 7 X * K$tf tS^KSftttN N a t i o 
nal Collections of Industri 
al and Marine Bacteria Limi 
t e dC, Y izm^^X, 1 9 9 1 *F 2 £ 1 1 
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8 



p 1 2-k 2 24 NC 1MB 40367 

P 12-h2 25 NC 1MB 40363 

P PM-k3 26 NC 1MB 40366 

pPM-hl 27 NCIMB 40 3* 62 

P 64-k4 28 NCIMB 40368 

P 64-h2 29 NCIMB 40364 

Pl46-k3 30 NCIMB 40369 

P 1 4 6 - h 1 31 NCIMB 40365 

mm 3 . d n a®mmmm®&M 



15120 7* =7 XU't©cDNA3 - KfB80fi£ffi?!I£^ 
Sequenase™Version2. 0 + y r ( U . S 
Bi ochemi ca 1 Corp. i^T&£ L 



2N Na OHCcfc^Itt^ E^J^jEffl 7°5-fv-£T~ 
-tK * LT * y V Witt CO mjj IZ ft T 35 S - d A T P 

ft§ 6%*' 'J7^ V JU7 § K y ;i/ C T L fc ft . ¥ 

>u% l o %^ * y 1 0%SiHJ;*)Hf L> 

-e L T Or - h 7 * ? 7 7 4 - £ § Z t Q 

^ 7* ^ x $ k cd c d n a 3 - k tia o asffi^n £ ie^!i#-^ : 
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2 4-31 C^t, 

mmm a . c d r <D&m 

Lt^f), zn^ft 4 -o co y u — 7 - # Uftfr 3 -ooBvJ 

mmm, wBmm^mmm ccdr) cioiissftt^ 

T^5#. — C D Rff^CDT $ y ^12^1© nr^f£«@#> 
(Rabat, B. A. £> TSequences of Proteins of Imm 
unological Interest j US Dept. Health and Human Servic 
es, 1983) „ 

b h I L - 6 R izM? & V ; ? & — * ;u ffi <Z> nf 
gCloT I L - 6 R ^^^-§"7^ X*/ 2 n - -J- ;i/ #t # 0 

9 



7*5X$K IB^J#-^ : CDR(l) CDR(2) CDR(3) 



Pl2-k2 


24 


24-38 


54-60 


93- 


101 


Pl2-h2 


25 


31-35 


50-66 


99- 


105 


PPM-K3 


26 


24-34 


50-56 


89- 


97 


pPM-hl 


27 


31-36 


51-66 


99- 


108 


P 64-k4 


28 


24-38 


54-60 


93- 


101 


p64-h2 


29 


31-35 


50 - 66 


99- 


109 


P 146 -k3 


30 


24-34 


50-56 


89- 


97 


P 146 -hi 


31 


31-35 


50-66 


99- 


106 
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mmm 5 . # u — yitztiit c DNA®ii®n ( 1 ) 

PCRSKcfcfl^a-WtSftfcAUKl 2-2 0 Jfi ft © 
k L H fM. © V 3 - Ft^cDNA^^^L 

i/HjB?3-Kt«DNA*ft|[l/fc. v^xAUKl 2 
-2 O0VM$3-FtScDNA^ t h^-f f > # n 
^ >f ;p x (HCMV) OiyAyf-^0'7 , n^-^-$t 

:T * "it ft £ US 3fe S * * - (HCMVll^'^-ii 

■r * ) (Hi. mmffl 8 ) t h cmmz 3 - Kt«DN 

A C^SCaiJSt" « fcftCl AUK12-20 Si*© V ffi 
3 - V?5 -? tt * c D N A8BM0 5 ' - 

5' - * 3§ & 3 ' -^5ffi^0 d *l & <2>tt£&tt P C R & £ 

L fc, v $ x LH VffiMR&Hm V © W# £ ^ ^ T . 
U - - 12 ?!l © #> * 3 - K T & D N A iZ ;\ A 7* y ? 4 XL 
i$^^^^®/ci6^^i®D N Aie^lJ ( K o z a k , M . , 
J . Mo 1, Biol. 1 9 6 = 9 4 1 - 9 5 0, 1987 ) 
£ it L L T H CMV^I^^^-->0^ n - ^ y ? © fc 

ftOHindlll SifcfcJ&Jfc-f Sfcfcfc. LiVii|j7' 

v -f v- (£$!## : 3 2 ) N Rof h® vts«ft^rr 7 v 

- (Eft** : 3 3) ^liLfc, «f2f P C R - 7° 7 A ~? - . 
tt s Jli©IS^3 - Ft^DNACA-f yj/O'U 
C 31*$^ © X 7* 7 -f •> V? <DitV> IZ t&m<D D N A £ «tft 
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L- L T H CMVUi^^-ffflt h C HJ$-- 0 © 

j v- (ie^ij#-t 3 4). nm vmmffijj-?' ? 4 

(@S?!l#-t3 5) zm^Lfco 

P C R Kick v P C R£$%£ H i n d III R 

^BamHICct^liftLx bMlXttr - HI Cff^D 

Sie^J^^^^T P C R& Slick £ it i! # £ i 

2k-gk&tfHCMV-l 2 h-g r 1 t f 5 0 

H CM V§&^"«* *-©8lji£SI 1 C*t. 7* 5 * S K H 
CMV-V L -HC*C^^t, Vl iilififO^^^L 
j|VS*a - KEJ!T*2 3 &o 3 OiUCis^Ts 

AUK1 2 — 2 0 k LSV^i^ffAtS CiC«k»)HCM 
V-12k-gk^#fco 7*7X$KHCMV-V„ - HC 

r 1 k: is ^ T . V „ mm te&M © •=? * * H II V IBS a - KiS 

58 -C & S d £ & <5 . :ffl«C*^tttAUKl 2-2 0 
0 H II V ffM^ff A L T H C M V - 1 2 h-g r 1 £ # fc . 
COS (transient) ^3% 

+ 2-2 0 Jftft© cos «-e©-iIi4f£3l 

fc e Gene Pulsar ilfg (Bi 0 R a d ) $Ilr^ 

flf ?L}J (el ectroporat i on) C J; *3 D N 

A^COSaBCiAUfc. -r«*>-5. COSM^lxl 

0 7 ffi/ml C«3J;tCp h 0 s p ha t e-bu f f e r 
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ed saline (PBS) C O *B ffi! I? 31 ?R 0 . 

8 m 1 £ D N A (#7'7^ 5 K C O ^ 1 O^g) %MZ-tz 0 1 , 

9 0 0 ** ;P h (V). 25vOQ7r77F (aF) (51 

M^fi c t /* )v x £ x. tz o 

IICT1 0 #181 © HI &&I3I © x ^ !✓ h n ** V - a 
VLtzMm*. 1 0 %© t) ^m^Mm^^^t £ D M E Mi§ 
ife(GIBCO) 8 m Hi Jll x. *: 0 7 2BtPBl©^y*^-<-<> 

3 y©#. *g#±Yil£Si#K iI4>#i£ LTM®Jt£E££ 

itiiiftTt 4 *c izxmnm, xn - 2 o x izr^n 
itfe^iga (el 1 sa) iz&&* * vmfaofem. 

Y v V h$tlfcCO S 3i B§ © # ± ?f £ E L I S 

I g G (Whole molecule) (Sigma) (Z 

7'uy # Vtz&, C O S mMfr h © *§*-± 
tf^^Pi^^L-eLT^^x^^Jn^/cc -f y * a — 2/ a 

h 1 gG ( rmmmm, s i g ma ) zinz.tz 9 4 y * ^ ^ 

y a y©^. £E£f?ltl^LT4 0 5 nm 3£K£ 
$53£L£, i(*fl£ LTfjflgt HgG (Sigma) 
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fa f i l - 6 r ^<D&&m£f&mir & it & ®mmft&mm 

(EL I S A ) 

^yX7x^ F $ ft fc C 0 S m mfr h 0 £ E L I S 

<5frSfr*ftJ£kfc. Jftllt^0*££0ffciB0fc»- 7*1-- F 
$MT 1 8 v^X*/ * n-*/Hji# (#%« 1 ) f^-^ 

L-6R(SR3 4 4)£flD;ifc. 

L T # ^ x ^ ^ SD A c -f y * a - a y R # 0 ft % 
T y *X7 r * — 4* Si fa F I g G£Sn*.fc« -f 

y*^^-*>a yRCFSfei^oftx tt5t»«iK* JdA fc. ^ y 

4aK--> 3 y©^. S JB * ff Jh U . ■€- L T 4 0 5 nmtZl &t 

C0il^i2 IZTskLtZo * / 7^#AUK 1 2 - 2 0 £ 
3 _ F'fSSIfe^© COS^HBg— © F^yX7ji^'>H y £ 

ns&Lfc. c: © c o smm®mm±mv y il-6 

T^lT$n < „ -9- yr/KDfKg (3ftft©iiS) ftflPWK: 4 0 
5 MC£tt«lfc*KJ&<£flS L,. -9- y r^tC I L - 6 R Hz 

faFiL-6R^iL-6 0fe^&iB#-r &fg?J©%!l£ 

F 5 y* 7 ^ ^ F tstiit COS Mfr S> <Dm^±W%'Mfe 
LTJ&ife#K:#&1"«fft##N I L - 6 R £ I L - 6 t © 
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y * n - :f- /i/ffi ft ?n - F Lfc, 7* n y * y 

nT^tt*ftg| t HL-6R (SR 3 4 4 ) ^Sllifc. 

T b* * ^ y it I L - 6 £ £ C # £ x ;i/ c Jn £ tz o 

VtzWt, y to* 'J * * 7 7 ? --fe'M-^X h 1/7* h T t* 

^y^Sn^-fc A y*^-<-*> 3 ^&tf$c&©^S®|g®$ 

^^x.fc e -f y* a y©& % SE^^lhls L T 

4 0 5 n B {ItHl/; 0 ftfiv # X A U K 1 2-2 
Z ®&%:%:m 3 IZTjkLtZo +^ 7t#:AUK 1 2-2 0^ 

-hflfttu ll> 2 f iKK^t yr^itt I L - 6 R 

< N -9- y 7 , ;i/S«?g ( Jftft©^) 4 0 5 nm£& \f 

&W.yt&frmitL, -9- y 7* ^ 4» © St ft fr I L - 6 R i I L - 
6 ©&££IS* LT^S Z £frtl#> 3 nttffitt^M 

©lfcft£©*n;ft$Sgtt#tt£fls (O) ctt»-at5:i* 

SAM 6 . ^ o - yjb c d n a ©j£ja©ME C 2 ) (4^ 

2 P M ~ 1 ffift©ft?M) 
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**i-?n-r$xPM-i k h« vffl«£3 - K-r* 

cDNA^n-yp PM-k3&tfp PM-h 1 £ P C R & 

Ci) ClALfe. LII VflM ©*:#> ©&;£ 7*7 -f P m 
k - s (E8I#-S§- : 3 8 ) &tf H II Vff $© #> ©^#7*5 
>f -r- P m h - s (ie^!l#-t : 4 0 ) V -^-I2#I©«: 

SJ^3- Kt5 DNAC^'f / 'J XLfi^K o z a k 3 
y -fe y "if- X 12 M & H i n d III M Pi SB© £ W 3" 3 o ZLWt 
ItLfCo LlVliO^J&Ol^y^'fv-pmk-a (12 
: 3 6 ) &tf H II V MM © tz © © tnl^T 7* 7 4 ^ - P m 
h - a (I2£U## : 3 9 ) J $1$ © £3S £ 3 ~ KtSD 

N A @£ ^ll iZ s\ W 7* ') f 'f XHoxrH X K ir — I2#I£. 
B a m H I M H gfl {5 £ W "T 3 £ -5 CRtt L*:* 

* L II V ff $ © © . 2 MM © Htf # 7* 5 4 v - £ L „ 

13: £ A/ <*f © * L II KS 3» ^ T ^ tSl 0 7 © U ^ y £ 

T yT&So 7PM - 1 fftfr©^^-®^ 

M"T 3 Cl ©^^©^J^^ltltf £ HJ7 , 7'f 7-p m 

k - b ( S2^!l#-^ : 3 7 ) £ . fill 0 7 4<TAA'5^yfr 

e«j^yc««J:?eRIH/fc. PCRSJBSCffiS. pcr 

£j&%£?t^ L HindHI ^rFB amH IT'1I[:L> •£ 
LTpUCl 9^^^ — (Yan i s he-Pe r r o n £ . 
Gene (1985) 3 3 : 1 0 3 - 1 0 9 ) ilf 7'^- 
-yfLtZo D N AE#I&j£©&N Hind III - BamH 
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HCMV-Vh -HCr U^n-yfttTHCMV-PM 
h-gr 1 £ # . ^ItLlViiCO^TttHCMV-VL 
-HC xCi? a-yftLTH CMV-PMk a - g k&tfH 
CMV-PMkb-gk^|fc t 

c o s sfee g§ © Hn7x^ 3 y 

h-grli. HCMV-pmka-gkXttHCMV-p 
mkb-gkO^f^i^ Gene Pu 1 s a r^S 
(B i oRa d) ^ffl^HH h n a* p — 5/ B y C cfc $ _C 
^_S*Hffi!K:p|^^K(EtJ| Lfeo DNA ( 7° 5 X $ K S 1 0 
;£/ g ) £s PBS4ilXl0 7 $HBS/'nil©0. 8 ml © T 'J 3 
- h C JD & s 1, 9 0 0V, 2 5 ^F0^1CT^>X^4 

*fcc ncTi o' * isi cd 0 a ra to s . mip- 

•>l&jajflLM*#W^* S D u 1 b e c c o ' s 
Modified Eagle Medium(DMEM) 
(GIBCO) C Jm & fc . 7 2 l$|SI 0 -f y * a. - S/ a y © 

fife. **.±i»£*»x a^fr#«CJ;*)lBft»fr*»£L. * 

■H IS fel Br M L tz o 
4^ 5 PM - l ffift©fgg|Rffflflf 

3 H IB©— _C_Q_S_M^ £> ©i§it&£» & s 
^LT+i 5PM - lfitftKO^TKiLfc. ilfiife^^TE 
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» -fe >f C^^tlJpi LTg£ftItt©ff Sgk F I g G£ffi^3 
^iCJ;*), COS ijfflBgfr £ QigflSftCfrffif 5 k h ill ft ft 

* / 9 p m - i stft) 0**jt3£-r« c: i^nr 

||?^§ 0 k hffift©ifcffl©fc«K 7*1/ - h^i'^tft- k h 
I g G (£ft#^. S i gma) C £ *3 3 — h Lfco 7* n v 

9*X7 * ^ k h I g G ( r if 



s i gma) £fln;Lfc. -fy**"*-** yRtf 8fc?£©$u 
S5f»ffiiR*SD^.fc, -f y**-«— •>» y©Hx SJfc^ft 

Ln ^LT 4 0 5 nmT'©^^S^M^Lfco If i^fl 
bhl gG (S i gma) %M*-tc.o 

— h^yx-7i^ h ^fc CO S ttlft fr g> © % ift fct k 

+/7PM-lfiift*3-Kt«afe?*fiit« 

^ ^ — k: «fc *) h 7 y x 7 i ? h$ti /c cos a !§ h © PI 

bi£ife£k F I L-6 RC|§£-r3fg;&CO^Till5£Lfc 0 
SiH ^0*S£-0 885£©fc«K 7*1^- h tHL-6RC 
Ift^Sft&^MTl 8 ^ £ X ^ 7 n — ^;i/Jn;ft (## 
Ml) Ci^-l-t/fc. 7* n „ * y ^ © ^ N ?t 14 k h I 
L-6R (SR344) ^Hifco 3k&Lfc&. * y 7°^£ 
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RZ?Wc&(D&, T 'J*X7r ? - -fe* *g + 4* tfC - k h I 
g G ( r ffl^MW ; S i gma) *SJmL3fe. 4 a 

f s y&tf8fe?£©& N S K IS #i $ £ 2ra o -f y + ^—y 

i; 

M — 1 a Jftft. 0 4) $3-Kt« jtfe-?K £ 3 h v y X 7 

x ^ h ^ £> © -9- y 7* )v n h i tz . #© i -9®f yr;nui 
1* *i © -9- y 7* /u & „ f yr/KDfKci^ig^tS I L - 

v P M - 1 3ft ft M fl 6*J T* & 0 s % LXZOffiWlZk 

t§:i^t§§, ft idss c: t Wtm$! * s ? p m - 

1 ffi ft © II HJ & . IL^v^XPM - 1 Vii*<^ o.-yft 

li^Ofig 1 0 TC^ftl07^i^ft«*^ 5 ft ft 
feglll L - 6 RCi (i^Lfc, - lfii*OL 

IIVM^*©SS 1 0 7 ttffijf *&£0:fc«>K:&$ 

« < v * L T c © {it it § 7 * /<? 7 y & y 5? y © ^ 

r 

o l ii v ^ m © ^ © lit c 7 x 7 ** y * =fr "f £ © t s * > 
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M- 1 in! ft £ H JB $ ft& ZntM 15*—$? a y a £ffi^T*T 

£ 9 ^1<D P M- 1 Jfr#££5£E:&m'f 5 fca&C. d h f 
r it S ^ £ # W *T SSJffc&H CMVU^^-^ftlU:. 

* ^ 7 P M- 1 ffift©£ 9 I^ill/^^IitS fc#>0 

£ — ^Pitt. ^h-hcmv-Vh -HCr, (mi) * 

ffLT^ d © ^ — #*:fcfi§© & £ (crippled) 
S V 4 0 rat-^-xyAyf-Ci^fli^^S d h f 
r it 15 ^ £ # W * £ -5 Kl-f £ CI £T'& o feo SV4 0xy 
/x y-9- — pSV2-dh f r^^ - (S. Subr 
amani&xMol. Cell. Biol. (1981) 
1 : 854-864) ^LTSV40 7*n^- 

* -o T #131$ ft 3 n e o it ^ © ft *) C r#ffi©&3 J 
S V 4 ornt-^-Ci;!) ^31 £ ft * d h f r iifc^£ H 
CMV-V„ - HCr! CjfAlii. 30lrl^H C 
MV-V„ — H C r i -d h f r'N^^-CV'JXPM- 

Hill 0 C^ttlCffilg'rSo 

CHO dhfr ( - ) M ( G. Vr 1 a u b S> Pr 
oc. Natl. Acad. Sci. USA (1980) 7 
7:4216-4220)^2 II ©7* 5 X $ FDNAt« 
i3^i7PM-la Li^Ht 5 fc 36 © H CMV- V L 
-HC*^^- (HCMV-PMka-gk) S.^'+^v 
PM-1 Ha$5SSt2fc»©HCMV-V H "HCr, 
-dhf r-<^^ — (DHFR-AE-PMh-g r 1 ;H 
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mm i o ) iz&io mm&'S&i&Ltco dna $ k 

1 Om/iD £ P B S # 1 X 1 0 7 *HB&/ml© 0 . 
8 ml 0 7 U 3 - b ■ C Sfl & tz , 1 9 0 0 V © t EE 2 5 F © € 

xi/i? h n # u — a y MS £ ft fc IB BB * . 5? ^ * *> K R 
tfl 0% FCS^tttSAl p ha Minimal 
Essential Medium^ J| (a-MEM) 10 

U^^K^tf*f 1 0% F C SROf 5 0 0 jb g /ml© G 
4 18 ( G I B C 0 ) £#W"T £ a-MEMClits d h 
f r + n e o + R £ & tBI B3 © iitR * ff r> fc 0 8ft 

gftSfrfc^a-y^ffl^Titfe^itll^fT^fc. 2 x 1 0 " 
M^V H/^t-h (MTX) © 1 7 tf V K ©Jtfl©$u 
3 . 9 ft g / 1 0 6 mW/H ©* * v P M - 1 a ©£t#£ 

&m-f -ssiiig^ cp m 1 k 3 - 7 ) *a«*kfc. 

b h I L-6R-s©I L-6©l£££lflg-3-&*^7*n;ft 
F7VX7x^ h $ ft fc C 0 S m M C T X « £ £ * c 
I L-6R-N©k*^-^yibI L-6 

^^^tfc. 7* - h £ v t) X tfc& M T 1 8 C £ *5 3 - h L 
/Co 7'n y * y^'0ts nTjgftfflJjlA t h I L - 6 R ( S R 
3 4 4 ) £ 3jn £ <> &&©$:. COS g m h 0 y 7° ;p * 
I&Fi^tf? L > -e L T b*^- ^ y I L-6i — *g C & 7 x ;i/ £ 
SO & fc . #fcvf> © T ;!/ # »J *^7?^-t*S^X h U 7* h 
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T f y £ flu £ o -f *>» y&tfife^HU SffH 

* jDd ^ • 4 y**^— »>a y©^. K J& £ {? ih $ -tK 

"To 

lli_L. stifiEb f p m — l aLfe®i£M 

PCRKUMCDRliMlllfc, :o*fti±PC 
R ^Mit^& (KammanfexNucl. Acid. Re 
s. 17:5404, 1 9 8 9 ) 
CDR|fi0fe» © alSR Sftfck FFR*a-Kf«DN 

F V $f $ £ n - F f 5 D N A £M?tf & ^ £ * - U 2 n - ~ 
y^t5 of;, 7* 7 X $ Fa I y s 1 IRtfFI 0 

©d n a a-e n?nmffii& t f d i . 3 © l s &. # h & £ 3 

nffi&t F D 1.3© Lfl V$fJ$£3 - KtS D N Alg£i]£- 
#W 1" 3 $j5 0 0 bp©Nco I-BamHlP^a 1 ys 
1 1 ^ & §J 0 ffi L n €ITH i n dill RtfBamH Ifll 
i$ftf; P BR3 2 T£f7^n-;^LT7 , 7X^ F V 
1-1 y s-pBR327$#fc, d©Vl-lys-pB 
R 3 2 7 ^5»©H i ndlll -B amH Ilr)t$> Hind 
III &tf B amH ICJ;9 ft it P U C 1 9 KlJfA 

7*7X5 KV 1 - 1 y s-pUCl 9^1/;. 

umm t f d i . 3©hiiv 3 - f -r « d n a mn 
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7 0 ObpCDNc o I - BamH Igfr^t^F 1 0 
£ $J ft L . L T H i ndlll - N c o I 7/7'^-^ 
ffi^tP BR 3 2 7 © H i n d 1 1 1 - B amH iSfiC^^ 

^n-^y^Ls Vh-1 y s-pBR 3 2 7 $#fc. iJtfi:, 
Z(D7' ? X 5 K & H i n d 1 1 1 - B amH I BJf Jt £ $J *3 ft 
L . ^LTHindHI ft B a m H I C & t) MM £ ft fc p 
UC1 9(If 7^D-^y^LTVh - 1 y s-pUCl 9 

«i\ 7*7X5 Fa 1 ys 1 1 ft H b h D 1 . 3 © 
L m V $f $ FR*3-Kt€DNAEJ!Ittt HftCAMP 
ATH- 1 Hi^ (Nature 332 : 323-327 
( 1 9 8 8 ) ) © Z ft t n U & £ o l#M i L T f^ffl L fc N 7* 
FF 1 0 4» 0 SfcjR fc 1. 3 © H fl V Jl £ n - 
KtSDNAE^lJtt^ V . V e r h o e y b . S c i e n c 
e237: 1534-1536 (1988) ©Fig. 2 C 

hi 6 k % t f pm - i ©hiiv mmom-^-^ s 

V %n - Ft & D N A © fi?IS © fc » C tfc JB $ 11^7* 7 <i "7 - 
fttf P C RSlS^i^CSt, l^r^v-A (APC 
R 1 ; i£?'J#-t : 4 1 ) fttfif^T* v 4 v - E (APCR4 ; 
@e?IJ#-^ : 4 2 ) lO^^^-JhODNAEJICAl^ 
'J/U"tl. APCR l&tfAPCR4t4pUCl 9^ 
— © 26 C # C ^ it $ ft #« n zl^^—VjuM 1 3 le^fl 7° 

? a -? - £ mm ? & z t h t- § & e 
c d r i &m/%.mm5£7'7 ^^-b ( P hv-i ; se^u 
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: 4 3) s C D R 2 #*fi7*7 4 v - C (phv-2 ; SB 
: 4 4) v RtfC D R 3 ^*fi7' 7 •< ^ — D ( p h v - 
3 ; l£?!J#-5f : 4 5) tt4 0~6 0bp©^3£^rkx ?^ 
PM - 1 ©HIVI10CDR^3- KtSDNA^i^iC 
D R £ a - F 3" « D N A £ 8* tf US D N A © fc h F R £ a 
-Ft^D N Al2#I^£$3o H — © P C RS0^*?^Tfr 

^XPM-1©CDR3 I2£!l£a - F t 5 D NA^tft§ 
H— P C R£j£$5£ffSSL. ^LtlUP CRSJS^^^T 
^ifr 7* v * £ L T © 7* ? <i -7 - C tglZffijj 7* 5 4 v - 
iUlfflU;, M^^l-T. ?nPM-10CDR2R 
UCDR3*a-Kt*D NA^tft^I- P C R£j£?feK 
I^KlvJXPM - 1 ©3jE-r^T©CDR^3 — Ft§D 
NA^ttt^IHP C R£$%£^ft^*l&© P C R^Pi 
©7*7 4 Ltilffi L^Jfe. ^^r^Sff^t FPM-1 

Hlf V$fi$£:3 - FtSDNA^tt^lHP CR4HI^ 
ft^Lv H i n d 1 1 1 Rtf B a m H I lZ£&)ffiitL, ^IT 
£ & 3 #> £ P UC 1 SCf^^n-sy^fc. 

HfflJfcfc F PM - 1 ^HfVii^n- K-T * D N A© 
ftfi©fc»K: 3 mM<Z>MMB¥&7 7 4 V h v - 1 , ph 
v - 2 p h v - 3 Ltzo Z ft b & 8 MSf^tf 

:T S 1 2M* ,| JT^'J^7$ Fy^ittlL'fco ^Mtf H 

phv-ltt. -?7XPM-liftft©CDRl© 
^ H © tztb<Dfr&Z>i*t h F R 1 * © fifcfi 2 7 & 3 0 £ & 
if & ^ft^ftO S e r £ T y r ~» x $. (>* S e r j*r» & T h r 
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^0^M©fc#>K:|£It£ ftfco #100//1®PC RSJS$3 
ttJUSWC & 1 0 01M Tris-HCl (pH8. 3), 50 
mM KC1, 1. 5mM MgC 1 2 , 250//M dNTP, 
5 0 ng©ff ID N A ( V h - 1 y s - p U C 1 9 ) , 2. 5 
u©AmpliTaq(Perkin Elmer Cet 
us) % Slf7 , 7'f v-^tlLfc, UMf-90phv- 
377>f v-ROt"A P C R 4 7' 7 *?-£#ifrii-© P C R 
SE>£ff^s 94tCTl. 5 7>F B l0Sf ©itOis 9 4 
•C CT 1 #|BU 3 7 'C KIT 1 ^f a T&^ 7 2 X IZ X 1 #JSj © 3 

7 o ftmommwm&mzft-i tz. 523 b P © p 

L T & H ~ © P CR KJS C^ltSr^ t L T ffl 

L/C, 

n- cd p c r sjs^*?^t^ 1 a g cDftM$ ntzm — P c 

R£$$3&t>*2 5 pmo 1 e (D M^M$t7' 5 << — p h v - 
2 -f ^-<k LTttffl Lfc. PCRItttt$-©PCR 

£ fS £ T IB L © ill ^ tz 0 m&lzLT, W> — 

CD P C RS£^t)0 6 6 5 bpCD P C R£&m%:7 7 4 v - p 
h v - 1 i*Cl£0P CRSEC^^Tfffll,, L T H 
H0PC R^£^ £© 7 3 7 bp© P C R v <i ~? - 

A P C R 1 t £ £f£ EH © P C R £JB C & ^ T ffl L c HE 
©PCRSg^&01, 1 7 2kb0P CR4il3^iIl, 
H i ndlll S.t>*BamH IfiltL, ^ LT&£|??i$ b 
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fPM-1 in;#HIIVff*i£# : t'r3&7 0 ObpCD$rtf£p 

U C 1 9 ^ t> $ — v ~f $ n — — y ? I* o ^ 4 

N Ai2?!l£W *3 > ^LTpUC-RVh-PMlai 

iiiPM- H*Hlvii0i0^-f*3 y % 3 — K 

•T^ D NA^I^It^ fc#> 5 S^O^M^ffc P CR7"H? 

£^#T"£?T frtlfro /*—?ay r bj ©fc«u 
7^(?-p hv-i4 (Va 1-7 1 -» A r g - 7 1) ( 
fttKabatSCi*! I4#I) (ge^J#-t : 4 6 ) & 
# A P C R 4 $ v ill DNA£LT©P UC-RVh-PM 
1 a i*KlI-P CR Rjfc C j& ^ Tttffl L . CI OH IPC 

CR 1 P CRKiuJ^*?^§H«I^r7 0 7'f'7-iLT 

fflLfc» $-pCR5iSA^<OPCRMIl^ 1. 6 
£T#n-*y/l>£M^TfffgL. H i n d III RtfB a 



3* 



mH I CkOfiftU *lTpUC19CTf^^--y 
^UpUC-RVh-PMl b?#f;. jsUHfc: L T > 

7*^^-7— p hv — nm (Asp — 1 -* G 1 n — 1 ) 
(E?IJ#-t : 4 7 ) RtfilP UC-RVh-PMl b 
^ T -rf- h ^ r cj $3-FtSDNA (pUC-RVh 
— P M 1 c ) mUm^yy 4v- P hv-m6 (I I 

e _ 48 _ Me t-48) (@e^lJ#^ : 4 8 ) RtfilP U 
C-RVh-PMl b ^Mlr^t a' — v 7 a y U j £ 3 - K t 
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&DNA (pUC-RVh-PMl d) M^^%7' ? 

'fv-p hv-nm&CF|lpUC-RVh-PMl c £ ffi 
^Ta'-^s y r 8J S3-Kf«DNA (pUC-RVh 

— P M 1 e ) LTlii^7'7 4v- P hv-m7 
(Thr-28^Ser-28.S.O'Phe-29-*I 1 e 

-29) : 4 9 ) &tf ifM pUC-RVh-PM 

1 b £ ffl ^ T A - 5? 3 y r f j ^3-Ft^DNA (pUC 

— r v h - p m i f ) h ii v rnrn^- b y 

^J^IB?lJ#-t 5 4 Kit. 

H7 tt N h PM - 1 fii*L«V1H«Oil — ^f-^ 

11 V pI^OH — A- p 3 y$3-rtSDN A (DftSO ft #K 
CDR1 ^ffi7*7 ^ v - p k v - 1 : 5 0 ) s C 

D R 2 ^ffir 5 <i -r— p kv-2 (@2£!l#-5§- : 5 1 ) &tf C 
D R 3 7 >f*7-pkv-3 : 5 2) 

^iT8Mii$ttt§ i 2%**yr^y;P7$ f y 

— PC RRjfcfettl 0 Mfo® pkv-3 7'5-f v-Rtf A 
P C R 4 7° ? 4 7-^tttf; 0 H— P C RKjSfr fc© 3 5 
Obp© P C R£)&tj£ 1 . 5 %Mj£T#ti-*y;i,£JB^ 
TiiU ITiZP C R ^jSi-*? W Z^-fiT v 4 ~* - t 

BamHI&ffHindlll T ?i ft L s *l/TCDR3^ 
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flit D NA^ftti 5 0 0 bp$f)t£ D NAfiJIM® 
f; C p U C 1 9 ^ ? — C -9- 7* ^ o - s. V # L tz . IE L ^ 
ie^lJ^Wf 3 7*5 * S K D NAl^f ^LTi^OPCR 
M0 £ *? S fill DNAiLT tfcffl L e ^HPCRSJ&fl 
tMT2 5pmo 1 e 0^S^fg7*7 4?-p k v - 2 & 
APCR4^SIU;, iZPCR^&OPCRMfe 
^ffiL, ^ItrH^-p k v - 1 i*Cil5P CRM 
£ E # if § 7 v 4 v - t L T ft ffl L fc o MICH, IHP 
C RKJfcfr&ffl P C R£$tj£A PCR lr^^-iSK 
115 P C R KB K £ it Z 7' 5 A v - t L T ftffl L tz . 

H£ P C R Efcfr & © 9 7 2b P ©PCR£$tl ; £ffSgl^ 
B a m H I S. H i n d 1 1 1 IZ £ *0 M ffc L . ^ItDNAE 
59 0fcJi»iIP UC 1 9 IZW # u — ~V Lfz 0 C D R 
2 ffittK *? ^ T^I^^il £ *U $^:2@®PCR ME 

IAP C R £ iS £. H -b P C REific*^ 

T % pUCl 9<^-(^D-iy^'^fcIEPCRS 
fcfrb® P C Riil^ilD N A* LTlfcffl Lfc. HAP 
C R C & ^ T 7* 7 4 v - fcfc P k v - 2 & A P CR 4 T 
fcofco lAPCR5E^&0PCR4ii^»lts *€: L 
TAP CR 1 7* 7 -f v-iftCl-bP CRSJSK^tfsr? 
^-iUSIL,/:, ItPCRMJE^^PCRiit! 
5f|l, B a m H I H i n d 1 1 1 £ «fc *) flHfc L . * L- 
T 5 0 0 bp D N A gf $DNAS5Sft|Ofe6 C P U C I 
9 iZVYf u-~y t'VtZo 15 M & 3E L tz 5 ffl 0 * n - y © 
ft 2 iE 0 * n - y J^IE L ^ D N A le^lj £ W L T ^ tz . 3 0.^ 



ff fc & J3 ft 



WO 92/19759 



PCT/JP92/00544 



73 

o-y£p U C - R V 1 — P M 1 a t Wt 3 . 3 0 12 € IS 
: 5 5 IZfjkt* 

nm®. t h p m - i l ii v mM © fft © ^ - *>* a y * 3 - 

KT5 D NAtDfffiCfcfev ^M^t§£7°7 ^?-p vk-m 
1 (B28l#-^ : 5 3 ) Z&M L/;, P C R £ IS tt # 5t ft C fla 

-fv-pkv-ml (Phe-7 1 -* T y r - 7 1) & A 
PCR47'7-f?-$iiDNAi!,T0p UC-RV 1 - 
P M 1 a t&izmm Ltz 0 H-P C R£j&fr$>© P C R£$ 
«9*«f»L. ^LTAPCRirH^-iSCi-PCR 
£ JS K: *? £ 7* 7 4 -e - t L X mm Ltzo % - P C R SJfcfr 
b0P CR4i!||$iIL N BamHIRflfHindHI C 
J; *) m ft L . L T D N A 12 #1 & j£ 0 fc #> £ p U C 1 9Kt 
7* n — y y Liz,, Z(D?v-y%r> UC-RV 1 — P M 

1 b L izc 

^U&Ci: h -9" >f b ^ # a -f ;P XII ( H C M V ) 7 * 

* ^ 5PM- lPOLSVf«4a - rt5DNAKfr 
& Zf * J v P M - 1 fit* © H 11 V 3 - KtSDNAi 

j* * v * *i -r n . m $l m m m # -e t b * l ii x t* t h- 1 

Hg*JI5t5 -5 H c M v%S^^ * - (E 

Ullffiii) H C M V — V L - KC*RtfHCMV-V„ 
— H C r lCffffAL/fc. iHCMVil-s^^-©!^. 
© tz #> 0 t¥ £ 12 ii (£ v Ma e d a & „ Human An t 
ibodies and Hybridomas (199]' 

ff tZ T x m Bi 
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2:124-134; C. A. Kettleborough 
Protein Engeneering (1991) 
4 : 7 7 3-7 8 3 G&I$ftT^S. W -< * ^ — tt P SV 
2neo (P. J. Southern et a 1 . , J . M 
oI.AppI. Genet. (1982) 1 : 327-3 

4 i ) izmm%m%, *i/Tft^Qr«j y LixaHg© 

^ ;KZ) £ ^ © jfc 26 fZ k b -9" -f (H CM 

V) rn^-^-iCFi yAyf - (M. B o s ha r t £ N 
Cell (1985) 41:521-530) & e 
Llf^S!^ *-ttk h a: C&J$ (T. H. Rabbit 
t s & . Carr. TOP. Microbiol. Immu 
nol. (1984) 114: 166-171) *a-K"r 



^ ^ — » k h r 



- 1 C pIM (N. Takahashi£>. Cell (198 
2) Z9:671-679)*a-Kt«y/ADNA$t 



Ti* ©HilL^l^fflBS^ -f iiffi (t r a n s i e 



n t ) 



•fr & a6 ®" k h x a y ¥ — is 3 y y r # 9 - 1 a ( H E f - 
rfTT^lEZEIllTWZHIll (UEl 



F7 



b h • ** V 7* ^ K • ^ — y • X n V ff — i/ 3 y • 77 
* * - 1 a (HEF-U) ttl^If SIS! ® 1 o T & 



5 



ft & t£ i ^ © 



$ ft & e khEF-lor7* 



n ^_^ xy/N y 1r — ©e^ffiffi » S V 4 0 Hffl8 7' o « 
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- ^ — xyssyv-cD-ztuzlfc^-zftil o o ffi-ch& ( D . 

W. K i m £> . Gene (1990) 91:217-223 ; 
& T . Ue t suk i ^ J. Biol. Chem. (1 
989) 264:5791-5798) 0 2. 5 kb© H E F 

- 1 a?™*-? x y ;\ y ^itfc^© 5 ' 

-*^K:^1*S|^Jl. 5 kb© D N A. — X 7 y $© 3 3 
bp. W> — 4 y h a y c|3© 9 4 3 b Pv TkX$% — x ^ v y ©^#J 
©$$#© 1 0 bpfr&J&So C©^2. 5kb©HindIII - 
E c o R 1 ®f ft £ T 7 X $ K p E F 3 2 1 - C A T (D. W. 

Kim^ Gene (1990) 91:217-223;$. 
Of T. U e t s u k i S>. J. Biol. Chem. (19 

89) 264 : 579 1-5798) b ® *) ft L , Z LT 
P d KCR<^ - (M. Tsuchiya&, Embo 
J . (1987) 6:611-6 16). K. 0' Hara 

6 . Proc. Natl. Acad. Sci. USA Vo 

1. 78, No. 3, 1527-1531, (1981). 

(R. Fukunaga£>. Proc. Natl. Acad. 
Sci. USA Val. 81, 5086-5090 

(1 9 8 4))C^n-^y^LT. S V 4 0 mm T o * - ? 

iyAyt-$tf t5Hl3 0 ObpOH i n dill — E 

c oR I»rfr*iE#!fc;SLTpTEF-l£$fc e 
P T E F - 1 £ E c o R I T' f& it L . K 1 enow*M 

7 — f?7^ - -f y -£ L T H i n d 1 1 1 U y ^ — J3 £ 
il/:, COillp^ll/cpTEF-l^^^-DNA 
^ <b #J 1 . 6kb©HindIII - Smalgfit^^D^iBL/Cc 
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HCMV-1 2 h-g r l£Ec oR I C £ *) Bftffiik ^ 
K 1 e n o w#'J> 7 — -fe'Ck *) 7 -f ^- ^tv L T S 

-1 2h-gr H^7*7X5 K HCMV-1 2h-gr 1 
( A E 2 ) 

r7XU'HCMV-12h-grl ( A E 2 ) £ E c o 
r I tiftls Kl enow^'J^^-t'f^-f^-Olv 
^LTHindHI -ClitLfc, k h r - 1 CSi«3 - K 
t5 D N AE^J^tttS $7 7 kb©8fr#-£. H E F - 1 or 7* 

n^-^ x v /n yf- 5 HtffB© 1 . 6kb Hi 

n d III - S m a I KfrcaiSLTH E F - 1 2 h - g r 1 
£ & fc . :<D's*^-if'fl)HE F - 1 arnt-^ - • X y 

5 ' -$I«K:it33 8 ObpODNA^H 
§ % pTEF-ltfO^^ii-tfecfc. HindHI - 
BamHIfiti LI#«t« d © H« V«*tt. fib 0 H SI 

v mmtrnW) Lz^mt & z. t & T- § 

#it$b h HII Vff $£3- Kt« DNA$tft§ H i 
n d III -BamHIDNAl)t*pUC-RVh-PMl 
a, pUC-RVh-PMl b, p U C - R V h - P M 1 c , 
pUC-RVh-PMld, p U C - R V h - P M 1 e &tf 

puc-RVh-PMi f (mmmi ) & & ® *> & l . *v 

T US tfi © 7* 5 X $ K H E F — 1 2 h-g r 1 © H i n d 1 1 1 

- B a m H I »ttC#AH^ * ^ ^ - R V h 

- P M 1 a , RVh-PMlb, RVh-PMlc, RVh 
-PM1 d . RVh-PMl e. R^RVh-PMl f £ # 
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H^^-RVh-PMl a, RVh-PMlb, R 
Vh-PMl c , RVh-PMl e N RffRVh-PMl f N 
t^CHEF-PMh-g r 1 ttx * *i ft B » t h P M 

-lR#H|V«*r(-.; B y r aj , r bj> r CJ , 

r d J , r e j & r f j N afctf K v ^ X P M - 1 Jftft H II 

L fg & ^ * * - H E F - 1 2 k - g k £ f£gg -f & #> . 

HEF-1 ff7*n?-^ - $f 8 £ # W 3" 3 #J 

3. OkbOP vu I - H i n dill Rfr$H E F - 1 2 h - 
g r 1 <b$f^ffiL. * L X UtfcW 5 C £ ^ T ftlg L/:HCM 
V-Ll^I-s^^-HCMV- 1 2 k-g k j(r> 6 0 fa 7 . 
7 kb© P v u I - H i n d III 8>f # L X H E F - 1 2 

k-gki^lfc, HiI^^-<^^-HEF-l 2 h-g r 1 
i HindHI - BamHI Iff it t lt#S 

t«HEF - 1 2 k-g k * © L « V 188 £ 3 - K 5 D N 
A flb © L S( V fS« ^ 3 — Kt«DNAi|fgCSttt5 3 
i^T'l § o « * „ 7' ? X $ KHEF — PMh — g r 1 tt s 
HEF-1 2 h-g r 1 (118) ©EF 1 a 7° n * - ^ — % 
M (Pvu I-H i n dill K J* ) CJ;OHCMV-pmh 
-g r 10HCHV7 , nt-^-g« (Pvu I - H i nd 

III ®Tfr) £BStft*S d £C J; 3 ttfiLfc fcO-e&S. 

If ft $ t H«Vfflt*3-Kt«DNAi^ff «H i 
n d III -BamHI D N A|f ^ p U C - R V 1 - P M 1 
a&^'pUC-RVl-PMl b ( MMffl 7 ) ^^^U 
^•LTHEF-1 2k-gk©Hi ndlll - BamH I SB 
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&CftA *tl*ft¥&&'<9 ^-RVl-PMl a &tf R 
Vl-PMlb^#fc, ^-RVl-PMla&tf 
R V 1 - P M 1 b . Mr>'C HEF-PMk - gk IZZtl^ft 
Umi&t h L II VMM r a j &tf r b j N tJFC?nPM 
-1 LiVS«*a-Kt*DNA*ft«. 7*5 
X^K HEF-PMk - gklt HEF-12k-gk ( M 
9) 0 E F 1 a 7* a * — ^ — iS« (Pvu I - H i n d 1 1 1 
Bffr) C^HCMV-pmka-gkfflHCMV/n*- 

(PvuI-HindHI Bffr) 

^;i/-g%^g"-fr & tztb to I KMS v 4 0 7-P3r-?--xy 
y» - Id ft] j£ g 1 j h tz -> b k o 7 * y- ^ y/y ? TEESr 

idhf r) HHEl IW1 U ttU'ia 

1 1 ) 

s v 4 o Hfr?J7*n — ^ — h x y-9--gSftJ^^*-r 

Sfeft, r7^U'pSV2-dhf r (S. Subram 
a n i M o 1 . Cell. Biol. (1981) 1 : 
854-864) (ATCC33694)£SphI P 
v u IITMft K 1 enow*y^7 — *C 7 4 ^- -f y 

* LteHlSlt pSV2-dhf r-AE$#fc 
(Ml 0) o HCMVrn^-^-, HIK V®«£n- F "f 
§DNAR&'kfr-l C««^3- rtSDNA^tff 
3 . 7 kb® E c o R I Bffr^N E c o R I 3Sff#ii 
ftCJlOHCMV-PMh-g r 1 h frty *) \&VtZo Z®W 
E c o R I -?gfli P SV2-dhfr-AE L 
TDHFR-AE-PMh-g r 1 £ # 0 
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HEF - 1 ff 7* d ^ - ^ iy/\yf~$ffl^§Hi^ 

# a? -izm^TMtticD ^ $ $ -%ftm l tz (mi i £# 

lOCi) o HCMV-1 2 h-gr 1 £ & 3fc 3" 3 #J 3 . 7 
kb©EcoRlBJr#£. EcoRI-SftpSV2-dhf 
r — A E iiSig IT DHFR-AE-1 2 h-g r 1 £ # o 
DHFE-AE-1 2 h-g r 1 4» © d h f r m&ttzWi < B 
a m H I B a mH I CckS^^il^ Klenow 

/Co dhfr c DNA^tft§^4kb0P v u I - B a 
m H I ®rJt£ £ ©jgtfe£ Htz DHFR-AE-1 2 h-g r 
1 frh m 9 & L x ^LTIIMI 2 C ^ T fl?R IfcRV h 
-PM1 f-4fr&0i&3kbCDPvuI-BamHI$FJt£ 
lltTDHFR-AE-RV h — PM 1 f £ i#/c . 

_Lge©&£!:$ ftfc 7" 7 X $ K » * §£ fl © H » Jifc t h P M - 

HjfeffU 1 1 . g tt fife FPM-iffift©a*g)^-->'g y 

Ummt h PM - 1 !S#©L«ROtH«*5S«f «*H E 
F — 1 a 2 ? -%C_0_S_mMlZ jsjBf^Wicji ( c o - t r 
ans f e c t) L tz 0 ilWli 7 P M - 1 iSfr 

©LilSL^'HU^^^-r^^HEF - 1 ar-<i?^ - UPS 

tti»K:K«F^iiriE»Lfc. 3Ht, ^gfs%s*ifc c o s m 

Mfrb®%t&%MV>, ^ ITE L I S AIZ.& ( 1 ) ±m * 

tUg GjftftOfiK-^Tx &tf ( 2 ) 1 L - 
6 R ^ 3 ^ © I g G ©tg#K:o^T#8f Lfc. 
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lsjL>-9-y7*;i/^$^{-. EL I S A C «k *K t b I L-6R 
-.©b h I L - 6 ©*§-&£l&#-f SKfil#©lg*K:-P^TiS 

li^b FPM-1 gift L«££^*r 3 2 MM®-*? ? - 
© — 35T (RV1-PM1 aXSRVl-PMl b) / 
5PM-1 Sift Hll£ §£3!?- 3 ^ * - (HCMV-PMh 

- g r l ) c «k ?)_co_S0!S^llltMSlKm-r « d *) % 

liib h P M- 1 JJift L H V MM© 2 a«0 3^0 

§? ti5 £ *T r> fc . * ^ 7 P M- 1 fit# LStRCF H 

- (HCMV-PMka-gk&tfH 

CM.V-PMh-grl) K«k5 M Bf^Stngl Ltz a 

®CJD^MM-t^%M^% thIL-6R^0 
i^CO^TCl^C^^ts h P M — 1 K*L« 

c: t^^utzo vfrvufrb^ nmmt v p m- i fit* l si 

©y\'— v 7 3 y rbj (it H L-6 R -^©In-a-l^^^®^^ 

ei5^,fc, C*l&Otim^&x F R 3 r*«©&E7 1 © 
7 * ~/t/T 5 ~ y (CAMP.AHTH-lH©fc#> C^fiji $ 
ftfc b h R E I ijiCffStS ) ^^oi/y (^^ b h R E 

ii^?nPM-i #t ft s ) ^©^tt&^ift 

g^^c b f p m - i m ft h ii v ffi m © a * © - # a y % 

b h P M — 1 gift L II V 
giOrf— >*a y r a j £ ^ &w ffl ^ e 
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sttjsfc h p m - i m^nm<D^mt & 6 mw.®^? * - 

01O (RVh-PMl a, RVh-PMlb, RVh-P 
Ml c, RVh-PMld, RVh-PMl eXttRVh- 

P M 1 f ) RtfS8SJ&fc. h P M - l ffi&Lm®^-? a v 

r a j %§&mi~ % *<& 9 - (RV1-PM1 a) C«k HO 

S«£JsJB#fmi!£g|-r S IiCJ;*)> SfJ£J& t h P M - 1 
~~ I. 
fit#HlVf*C6ll<!)/<-';s v % fFfffi L fc o 0 BS £ „ 

* 7PM - liftft L fg&CF HK^fg^-T 9 ~ ( H 

EF-PMk-gk&lFHEF-PMli-g r 1) C^^t 

f-^-^iti: £ Kl £ *U±\ t h I L-6R--0g^(; 
O^T®KCl»n^, Sff it («PM-lfii#:Li©A- 
^ a y r a j R 0? W til $ t h P M - 1 ffi ft H m CD r< — 3 y 

r f j fcfc % +^ 7 PM - 1 jJifrLiR&'Hiiif -efe^fc, 

CFSiit h PM - 1 fiifr^ COS 3HBBa±^l^g>aitl^ LT 

yA^ffl^Tfllfc, * ft t> t> . C 0 S IB IS £ 
©igifc£ 1 0 0 k d # y h^^Pg^-iiiiSS (Ami c on) 

(AffiGel Protein A MAPSII+ v K 

b i o r a d ) zm^rmm Ltc n**j-rm±\ «» <* n*: 

K# y $ i © ifi SI il f£ T ?f ffi£?T ^LT70n.i 
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y -fe y h ^ — $ — (Centr i con 10, Ami co 
n) *JB^T»ffi*£»»Lx P B S Kill 

3 V r a j £ t h H II V if $ 0 S> ar y r a j . 

r b j , r c j , r d j , r e j X J£ r f J £ £ $ 5 #81 

gfcfc hPM-1 fil#0*tf5£*L:fc * ^ ?' >\s ® ft ffi % Vt ^ tzo 

L If © r a j a->>*3 y + Hio r f j ^— v a y frty h 
Jw*&©#li$ t h p m — l jftfrT-ab o £©&©&. 4- 

/ 5PM - 1 liililiC t h I L - 6 R Kg^tS (H 1 

3 ) o z nit* xffi&Rtf* * vffifttmmiz, t 
hiL-6#khiL-6R cis^-rs ©£is#-f S (® 1 

4 ) . 

4$flij£b h PM - 1 8iftLtI£.tf Hfg© Vffi« (IB^J#-^ : 

5 4 &tf 5 5) © '/ -/-SW*3 - Kt5D N Aig^Jft© 
4 y h n y « fc«u V««$3-Ft«cDNA* 

aRtfRVh-PMl f £ 

C 0 S fBHB£MB$jggtSflll:fc» 4 8 B#Ph1^u £RNA£iS 
IKCh i r gw i Biochemistry (i 

979) 18 : 5294-5299) s ^Lt^n tfifa V 
f| 0 P C R ^ — n ^ y ^CO^tSSt/Jti "5 IZ l/T-$ 
c D NA^iOfcfeK 5 # gffl^RNA^ffl^fCo 3fflif© 



WO 92/19759 



PCT/JP92/00544 



83 



PCRr^'fv-^iltl, •£ Lfc e LEV-P 1 

t 

(I2?!l#-f : 6 0 ) RtfE E V - P 1 (SB^IJ#-t : 5 8 ) 

tt*7*7 4 * K^-ffi^l&tfB a mH I ®itL%<k^L, % L 

H E V - P 2 (@B^ll#-t : 5 9) SH 1 ndlll 
A T GMMn K v 0 13 O K o z a k a y -fe y x BI #J £ W 

LT^fflL/Co 1 0 0 * 1 foOP C REfcfctt 2 ObM T 
ris-HCl (pH8. 8), 1 0 mM KC 1, 1 0 mM 
(NH 4 ) 2 S04, 2 mM MgS0 4 , 0. 1% Tri 
ton X-100, 0. UgOBSA, 2 5 0 /» M d 
NTP, 2. 5 u © V e n t DNA**')/7-t* (B i o. 
Labs, U. K. ) N 5 0 %0-* c D N A^lSJSIlI 
tflZ 1 0 Opmo 1 efO0ij7*7^-^i>'|jr?^ 
v-£#*T Lfc. #PCRfa-7'H5 0 je/ 1 0liT'lt\ 
*LT94tKTl. 5 $-fflCDMW<D%.&®WLo 9 4tHT 
1 #18U 5 0 *C IZ X 1 #l§j&tf 7 2'CCT1 #1B! © * 4 9 JU 

3 0 lUff LT&K 7 2 T £T 1 0 

^- h Lf: 0 LgV1B«*tft5 4 0 8 b P 0P C R£j&% 
&UH«VlS«*tft« 4 4 4 bp© P C R£$%£. 2 . 

0 %1&WL&7 if n -X FK%m ^TftM ^LTBamH 

1 H i n d III £ «k *9 Mtt U ^UpUC19^^ 

*l «F *l p UC-RV 1 - P M 1 
a-3&tfpUC-RVh-PMl f - 3 £ H fc . 
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SfcJiRfc VPM - l!S#:L«S.O t H«©ViH*©DNAE 
K £ $J £ * 7*7 -f * K^-SP&RtfT £ * 7** 

#*r:r « c i^Hj o fc (ie?!i#-t 5 4 5 5 £ 

#M©c:£) c LII v$fMi*i© c ©«&ffittK£&ct*te 

J8£*l£^ (mRNA(D|(jl 0%) fr\ H ff V $f$l*I 0 C *l 

&©ajea:iSjS^'eteffl$*L5 c m r n a © $j 9 o%) . c 

olt^xr^ >f y/^I8*t h P M — l Jftfl£©tei"< 

Lfc e HIVSSCO^T, &#7*7 ^-NEW-SPl 
(EM## : 6 1 ) ROflW^r 5 -f v — NEW— S P 2 (12 
M#-t6 2 ) ^-^^LfCo C©7*54 v-ttDNAge^IjTG 
G GTG AGA? DNAE^IJTGG GTT CGCC 

T ilffB l/fcl^tofc^ i!DNAtt5 0ng©p U C - 
RVh-PMl f - 3 T* & *) . 

P2iNEW-SP2s XttHEF-PliNEW-SP I 

2 ffl© P C RKlEfr 6© PCR4III2 %*EI6*T#n 

MLfc, 0. 5 // g0$-P CR4ill^ttt§ 9 8 // 1 
© P C R SJS%R.^ 5^~-yh©Vent DNA**'J/ 7 
9 4 *C CT 2 #1BU 5 0'CET2 ^HR^ 7 2 *C E T 
5 #1S -f y * a. — F *LT&K10 0pmo 1 e *f -3 
©HEV-P 17'7^-R0!HEV-P 2 7'7-f 
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7L it . o i ommum^, % LT 9 4 

*C IZ T 1 #|Sk 5 OtCTl ^fHl&tf 7 2 1C K T 1 #19 © 2 
5f ^;i/0P CRC^lts * L T & C 7 2 *C C T 1 0 #M 

MicLts stict h p m — i ffifthm vmm^o^r 

7n-rt-fi^PCR7'H7-RE I - SP 1 ( ffi 

: 6 3 ) Rtf R E I - S P 2 (E8l#-t : 6 4 ) 
^Tiitfc, ir7^-ttDNAE?iCAG G T A 
AGG£DNA@e?IJCAG G A A AGG{^i§ 0 ilP 
C R£$!g3> t«fc5 L IK V1B«K:o^T© 4 0 8 bp© D N 
ABffr&O c H«Vffl«t:'9^T© 4 4 4 bp©DNAifr^ 2. 
0 %&i!l£7 # a -xy/l/£ffi<^Tff!g U H i n d III R 
ffBamHICiO ^-ft * LTEJIft^Oft fepUCl 
9Cf7'^n-;y^Ll P UC-RVl-PMl a - 4 & 
[FpUC-RVh-RMl f - 4 £ # fc o 

RVh-PMl f0H i ndlll - BamHI$r)t£. p 
UC-RVh-PMl f - 4 © H i n d III - B a m H I I 
®t&%m*- & Z tfc&*) . RVh-PMl f - 4 *»fc. 

t (• PM - 1 fit* L II V fiC'f y h n y «* ft 

h pm - l St* h if v $IM 0 <i y My«i^fcA-->* 

3 y r f j 0 @g £ gfi #1 # 5 6 Kit, 

Hlfefflj 1 3 . gjjjg b FAUK1 2-2 0 fit* L II V Sjg 
^3 - Ft §DN A ©ft 18 

Slik F AUK 1 2-2 0lftLiVlS«$3-Kt5 
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D N A ©ftSS®Ig£Ef 1 6C^t, t tZ & b h Jftft L 

Vfi^3 - K-TSitiK^tt. ilif H i ndlll &tf 
BamH lSBffi£JB^TpUCl 9^^^-CSfl*ii*nT 
loS. 8 ffl© P C R 7' 7 4 — (A~H) £*giil^ HI© 
P C R iZ <k *) x V $f ^ £ 3 - K 5 itfc? £ 4 -3 © ft # £ # 
«■ T it 41 * * * . r5^-AWHIiv PUC19^^ 
-J:©DNAS5Jiffi»tt*^. r7^-B, C&tfD 

**i^^tt« c d RSf^jtfc^ie^f -r * 4 o 

~6 0 bp 07*74-7— -C&So 7" 7 4 v — E , FRffGli, 
*17* H?-B, CRtf D 0 5 ' ffl 1 5 ~ 2 0 bp© D 
NAE^iffllS^l^o 4i0llPCRli, Ztl?tl7 
^7-AiE> BiF, CiG, ROfDiH*ffl^«. P 
C R A - EKFRU3-FU B — FliCDR 1 £ 

FR2$3-Kf«. A-EBrfr©3' ffl £ B - F BJtJt" © 5 ' 
ffttl 5-2 0 bp©ffi|f&^#^©^. ftC zn$>W#% 

z z tfrvimt&z* Mfldfcu B-FKM-a:. cdr 

2&tfFR3*a-KtSC-G»R-i4ffl»ft?^. * 
LT. C - GWffrtt^ h CDR3iFR4*3-Kt« 

H 9 n iEL< A <D Wr K & mm L it b <D & . 

30I20P CR C«k -> TJfifl IT (S. Zr> LTm&ntz 
H2 ©P CR4ttl^ 3 o©^|g£ ftfc C D R £W U H 
i n d III S.tKB a m H I OffifcWi. P UC 1 9 *< 0 9 - IZ 
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$ £ c M & B*F IZ tt . 8£39<2:LTg:fllSfcfc h p M - 1 fit #: L 
II v - V 3 y r a j ^-FtSDNA^y^^ K 

p uc i A^^T^sr^^ Kp UC-RV 1 - P 

Ml a - 4 %E 





m n # 






ffi m # 




A. REVERSE 


83 




E. 1220 — Lib 


66 




B. 1220 -Ll 


65 




F. 1220 - L2b 


68 




C. 1220 -L2 


67 




G. 1220 — L3b 


70 




D. 1220-L3 


69 




H. UNIVERSAL 


82 




C D R &mma>®jj7 




"7— 1220 — LI, 


1 2 2 


0 



-L2RCFl 2 2 0 -L3CO^T}t 8MlI$ttl 2 

1 0 0// 1 TO0P CR5JSlJ«2 OniM Tr i s-HC 
1 (pH8. 8), 1 0 mM KC1, 1 0 mM (NHJzSO^ 
2mM M g S 0 4 , 0. 1 % Triton X - 1 0 0, 

0. 1 uOBSA, 2 5 0 a m d NTP, 5 u © V e n 
t DNAI') / 7-t* ( B i o L a b s . U . K . ) , 5 
OngCDp UC-RV 1 - PM1 a - 4 D N A N ^LT#1 
0 0 p m o 1 e s © U # & ifr 7° 5 4 - £ ^ L & e # 
PCRf a-7'(J5 0 # 1 © i£ S L T 9 4°CiIT 

1. 5 ^r H 1©M^©^S©a. 9 4 ti:t Fil, 5 0 °C iZ 
T 1 ^Fsl&tf 7 1 ^fl0S£^ 3 0 -9- ^ ^ . 
* L T & £ 7 2 *C £ T 1 0 # ISM y+a^-H/; 5 



$T & J8 fl& 
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2 5 2 bp (A — E) , 9 6 bp ( B - F ) , 1 3 0 bp ( C - 
G ) Rtf 1 2 3 bp ( D - H ) ©# P C R£j&%£ 2 . 0%© 
ffiffl! 7 # ° — ^ ( F M C , Bio. Products, U 
SA) ^r>«ffi^T»filfc. #DNA$rJt£# 
ItST^n-x^^^iJt?) ^Lt 6 5 tCt 5 :5MhJ i§ Ife 
-fr L«K -?r It Z fttn^fi® 2 mM EDTARU'2 0 Onfl 
N a C 1 -5 2 0 mM Tris-HCl (pH7. 5) 

^Jn^^Co Z <DM&m&7 * J —Jl'Jk&9 n a Kid; *3 

-£LTlmM E D T A^tttS 1 OmM Tris-HCl 

( P H7. 5) izmmv, *i/tPCRi8Eec*^t«ffl 

0. 2/(g0#I10PCR4)SMtI t 5i^v F 
©Vent DNA#'J/7-t*$tttS9 8/» lOPC 
RSiSiR* 9 4 *C CT 2 #ISU 5 0 X KIT 2 dfrlffl&tf 7 2 *C 
IZ T 5 -f y ^ ^ h L . l^RJE ^Ifofc, * L, T & 
C . # 1 0 0 p m o 1 e © A (REVERSE) & H ( U 
N I VERSAL) 7" 5 -f — £ AH & T £ j£ifc £ 1 0 0 ^ 1 

T 1 #1SU 5 O'CCTl ^IR^* 7 2'CCtl #W©RIS* 
3 0 -9" 4 2 K'lf * L- T ft 7 2 *C £ T 1 0 ^- -f y * * 

T^X^ey ^ n - + /Uffifti A UKl 2-2 0 0LS0CD 
R #^ifi£ Li V8«* a-KtSD NA^tftS 5 
5 8 bp © i§ 2 P CR04^fe^2. 0 % ffiSL£ 7 # n - * y 
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fl'SI^TSSU *LTBamH I&tfH 1 ndlll C«k 

*)'Bik%t. p uc l ^ S 

E?!l£ AS L . pUC-RV L - 1 2 2 0 a|#/c o ft & ft 

fc l II viSJKor $ y KE^IR^*ft* a-K-fs*^* 

2 - 2 0 ffiftLB VfI#£#Wf 3 H i n d III - B a m H 
I D N A 81t# £ -t 12 7* 5 X S Kp UC-RV l - 1 2 2 0 a 
S> tB L . LUfSS^^^-HEF - 1 2 k - g * © H 
i n d III - BamHI m&lZWA MffiM t h AUK 1 
2-20 fiifr L II VISA - i? 3 V a Cbf&m^ 9 & — ~C fo %> 
RV L -1 2 2 0 a £ ft . 

mmm 1 4 . fc fauki 2-2 0 l 

COmiXtnil (t rans i e n t ) 

t |> AUK 1 2-2 0j)i#LfI^^^-r-S^^^- 
RV L - 1 2 2 0 a Rtf * ^ 5 12-20 fftft H H &$£%Lt 
? HEF-12h-grl (HilflO 5 ) C J; $ C 

0 S*fflBS£PB#^@Ste8lt S £ £££ *K Si^t h A U K 

1 2 - 2 0fit#LiA'-i/ g y r a j © iMilfi £ ?t o fc . t% 

t>*>, COS S«£ 1 X 1 0 7 ffl/mlXS U^Cphos 
phate — buffered saline (PBS) i: 
SI L> C 0 ttl IB 31 ifc 0 . BilKDNA (#r5XUT 
9^X1 0 // g ) £ flD £ e Gene Pu 1 s a r^H 
(Bi oRa d) 9 0 0 *" Ji> \- ( V ) % 2 5^4 
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$ ' uy 7 =7 v K ( U F ) ©lit i CTA;i/A^it 

y lfc*ffll§£. 1 0 %©S v'B&iSJfiL^ (r-^n7''J y^#) 
£#^3" 3 D M E Migife ( G I B C 0 ) 2 0 ml C M %- tz 0 7 

1SU X tt - 2 0 *c iz X r^sf j£ L tz o 

gflfegjWt^fe (EL I SA) E «fc & fc H&fii;ft©3gg 
H7X7x^ hZfttzCO S8ll0^1±i^ E L I S 

I g G (Whole molecule) (Sigma) £ 
£ *} n - h L-fco C 0 S $HB£^ £> ©i§*_L 

m%&l%%e%l l> T & V iz M z. tz , 

y^ y 7 **Jn;- b h I g G ( r S1#M#K S i 

g m a ) *2nr^fc. -fy****-** y&tf^oSs ^® 

H ® 8£ £ 2JII y + ^ ^ — y L SJS€ 

#-lh I^IT 4 0 5 mC*? tf«&3fcK#a!J£ kfc. 
Tffffi tUgG (Sigia) O^fe, 

(EL I S A ) 

h^yx^i^ h $ *l fc C O S m & frh © -t?t £ E L I S. 
AC«k *) lilts fc hfi£L{M<£tII I L - 6 R 

K:»^U»*^5*»**3Et,fc. EiIC^ ©£££©&£©£#>„ 
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7'U- h£MT 1 8-7^*7 9 n - -f JUUW (###J 1 ) 
-Ca-hUfc. 1% BSATfT'a^l/ci, W^ftii 
£ fc b I L-6R (SR 3 4 4) $7* l^ - h Cjii fc, 

- b h 1 g G £ 3 x ;u £ jfoi * -f y * a - i/ 3 y^D'gt 

1 7 UMi&t bAUK12-20f/i 

#H^-y a y r a j <h* ^12-20 jft & H II © Uil 
^KJ;n +^ 7 1 2-2 OStfri^SSKlk 

b I L - 6 R izMt 5 3£^*S£fB£^ if yr/i/OSIJg 

&##JK: 4 0 5 n«iC^ 5 ffc ft £ # £ ft L> -9" y 7* JU 4 1 C I 
L - 6 R C*tf SSE#^tStlT^ £ d i *<itf& 3 ft c £ 
fc. Z S*iJ£ bbAUK12~20 J/tft L II 0 A 

- i/' a y r a j A^/ 7 AUK1 2-2 0 L II t H *i C 
ft EC tS £ SB £ 8 £ i^SLTl^, 

Hflsffl 1 5 . bH^^^ri (HSGI) ay-fey-9- 

X|gffl£ffi WcBltfiSb H2-20 fiLftH«jtfe?g)»ai 

nn^j 1 3 •n^Ltz^mtnmizLx, auki 2-2 0 

SiftHavS«OCDR$b htr^^-n © n y -fe y -9- 

XE55«FRtl/Ttt5H»it FV H a 4 2 5 (Ket 
tleborough€> N Protein Engines 
ring, 4 , 773-783, 1 9 9 1 ) IZ&W. l> ft . * 
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■fx Silk V Vn a 4 2 5 (±ifi^ti^*. Fig3)?3 
-K-TSHi ndlll - BamH I D N A g/r # £ 7* 7 X 3 
KHCMV-RV„ a -4 2 5 - r 1 ^ h W *) ffi L . P UC 1 
9 ^ ^ — © H i n d III - B a m H I {£ £ if 7* d — - 
y^L. pUC-RV„ -4 2 5 a£#fc, £ *l £ D N 
AiLTftILt PCRHffl^§8i©7'7^- (Al 
-HI) Lfc* 7*7 <f -7- 1 2 2 0 - H 1 fcU CDR 

1 <D&m&&T h r - 2 8 6 S e r - 2 8®II^iit 
SiCff-f yl/s 7*7^ 7- 1 2 2 0 -H3ttCDR3O 
ifi&tf Ser-94fr6Arg-94 ^<D$t&%m&?& 
IZrV* J y Vfc. 7=7 2 2 0 - H 1 , 1 2 2 0 - 

H 2 &tf 1 2 2 0 - H 3 tt. Ztl^ft 8 MmS^^tr 1 2 % 

Al. REVERSE 83 El. 1220-Hlb 73 

Bl. 1220-H1 72 Fl. 1220-H2b 75 

CI. 1220-H2 74 CI. 1220 — H3b 77 

Dl. 1220-H3 76 HI. UNIVERSAL 82 

P C R HMD NA£LTpUC-RV„ - 42 

5a^«IU HII C D R^ffiffl7*7 -f £ LT±IB® t> 
©£tlffl LfcKfl-ttHifcW 1 3 C§B*l>fc© £ If ^-eab fc, 
AliEK BUFK CliGK & D 1 £ H 1 © 7* 

7 -f v-M^ffl^ti 1 P C RRIfc£fT ^ ZtL^ti 1 8 6 
bp ( A 1 — E 1 ) , 7 5 bp ( B 1 - F 1 ) , 1 7 3 bp ( C 1 
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-Gl) Rtf 1 05 bp (Dl-Hl) (D#|l PCR £$$J 

£ 2 . 0 % © iggfe £ T # o - x y ;i/ c T ft S3 C ft © H 2 P 

c Raissajc^^Tttffl l*:. uttw 1 3 c-c*u*tt 

CttV^ * 0 . 2 // g 0±fHm 1 P CR4|^|^T|2 
P C R ( P C R 5S*SSiS*#tr ) £?t^. v^xAUK 1 2 

- 2 o mfc 0 h & v mm c d r $ n tz t h h ii v 

^tft§ 4 9 5 bp0PCR4^fe|#, Ztl%2. 0%t& 
T iS n - X y ;i/ £ ffl ^ T ft |g L tz o L T B a m H IS. 
H i ndlll E J; Mft^. #&n/;BamH I - H i n 

d 1 1 1 fr £ p U C 1 9 ? — izv? 4 n-^y^'t. Jg 

»IS?!J£ if @ Ltv pUC-RV„ - 1 2 2 0 a*flfc. 

i;?>T\ Sf»$t h A U K 1 2 - 2 0 fntfr Hffi V®«£ 
3-Kt«D N A IS 6^fc*£&. X 7 v A X©MS 

h p m — i ffifrofti&mizrfiMtft vtzmntexr? a fv 

«fc o MMZ-ttz* liiir? -fv-iu, sgi-sp 

1 (@e?l]#-t 9 7 ) &tf S G I - S P 2 (iB^!J#-t 9 8)$ 
&l&Ltz o Cfir^v-tt DNAEJJAAG G T G 
AGCSDNAE5IAAA GTC AG CC^i§, PC 
RWffllftt^ Hifie^ft £ MfcCfr ^> i!DNA«5 0 
ng©pUC-RV„ - 1 2 2 0 at'fc^ -£LT7*5^-7- 

S G I - S P 1 i UN. I V E R S A L (E^Sf 8 2 ) N 
ifettSGI-SP24REVERSE-( E?9#-t 8 3)0 
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2i0P CRSgfr&OP CR£«%f* 2 %ttB£7#n 

LT P C RjgtlSKfiSC^^Ttt 

fflLfc o #0. 2?g(DllPCR4iMO t 5u0Ven 
t DNA,+:'J y 7-€^tf t5 9 8 // 1 0P CRSlSt 
$9 4 *C JIT 2 5 0 'C 2 #18k Jk& 7 2 *C X 5 

V * * *<- h Lmi&&B%ft^tZo % LT&C 1 0 0 
P m o 1 e -f^> CD UN I VERSAL REVERSE 7* 
7 4 ■*> - £ SB 5 0//lffl||-e^*,f;|, 9 4'CtIT 
1 5 0 "CtwT l^rsHi/TT 2 *C C T 1 © H 2 P 

C R £ 3 0 * 4 ^ /Pff ^ % ZLX&.IZ1 2 'C IZX 1 0 #13 4 
y + ^ •< — h L 0 12 P CRT*^f)tlf; 4 9 5 b P 0DNA 

Br#£2. 0 %jBBj&7#n-xy;i/£J8^Tftfil^ Hi 

n d III &tf B a m H I C«k *> Mtt pUCl 9 -« 

UC-RVh -1 2 2 0 a - 2 £ o 

thAUK12-20 J/l^HII Vill 3 

-Kt5DNA^tft5H i n dill - BamHI DN 

A§rft£-Lf2 pUC-RV„ -1 2 2 0 a-2 £ k^^J^tBL. 

H IHa^ ^^-HEF-1 2 h-g r 10H i ndlll - 

BamHI aPffiCHAL. ©»JS t h AUK 1 2-2 0 St* 
H|(Da'-^ 3 ya0|i^^-t'^RV„ -1 2 2 0 

a £ & fc o 

S»JRt F AUK 1 2-2 Ol^HilVii0i0A-^ 
3 y (b~d) £ n — K * 3 D N A £ ft f £ #> C 2 W. CD 
^S^^P CRTH #P C R&jS&fftlB 
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r b j ^ 3 - Kt§ DNA0fr^©/;fe, 2|0ll PCR 
Z £ ^ X . UN I VERSALrHv- ( @S?!l#-f 8 2 ) 
& ^ M ^ 7* 5 -f "7- 1 2 2 0 H -m 1 a 78). 
& S ^ tt. REVERSE r^v- (@e^!l#-^ 8 3) 

HRftr? ^7-l 2 2 0 H-mlb (E8I## 7 9 ) ©& 
PCR7*7^-s ItfKilDNAilTffip UC-R V H 
- 1 2 2 0 a*)8^ft l ^^lf tl 2 0 2 bp&tf 3 2 3 bp©H 

1 P C R£$%£ 2 . 0 %ffi»j57#n-xy/l/£ffi(r>T«l 

sau mm® tnmiz% 2 pcr ( p c r a us sis 

*#tf ) £*T^. 4 9 5 bpO^^ife ( A-e; 3 y r b j ) £ 
& fc • :<l*H i n dill -BamH ICkOilftLs €L 
T. pUCI pUC-R 
V H - 1 2 2 0 b$#fc„ 
lHj^ilLT. ? 4 1 2 2 0 H-m2 a (K 

8 0). 1220H-m2b (gB?!l#-t8 1 ) & 3 
O^itl^ilp UC-R V„ - 1 2 2 0 a«|^TPCR 
£j&$3 ( A - *>* 3 y r c j *3-Kt«DNA) Hi 
ndlll R^BamH ItSftL, pUCl 9^^-0H 
indlll - BamHIIfiCjfAltpUC-RVH -1 

2 2 0 c £#fc e $ 6 ^M^§£7'-? O-l 2 2 0 H- 
m 1 a 7 8 ). 1220H-mlb (i£?lj#-f 7 
9 ) ^iFHii LT©pUC-RV„ -1 2 2 0 c £fflt^T 

PCR ( A- ^ 3 yd) :n$H i n dill & 

B a m H I Tvi-fLLTp UC 1 9 ^ 2 ? - CO H i n d 1 1 1 
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- B a m H I gPffiC#A3"« CiCJ;?) P UC-RV, -1 

2 2 0 d * # o 
£ & . r^XU'pUC-RVH -1220b+ca — K 

#f 8 4CiU pUC-RV„ -1 2 2 0 d*C3-F'$ 
*IT^ SSfllJR ^ h HiVg«/f-^ r dj fflTUi 

IS ?!] S. * n £ 3 - KtS * £ I'** KE5B*EM* 8 5 C 



&(^T'. -g*iJ& t F AUK 1 2-2 0 fft# H ffi - ^ 

s 7011^^ ? -ZWWit & tztblZ, gf^t F AUK 1 
2-2 Om&KWVmmZz - VTZDNAZ^VH i n d 
III - B a m H I frft£ pUC-RV„ -1220b, pU 
C-RV„ - 1 2 2 0 c, WpUC-RV, -1220d 
ck >0®t) HJl> HiKHS!^ ^-HEF-1 2 h-g r 1® 
Hind III -BamHI SffffiKlffA H> S? s y © 

H^^-RV, -1220b, RV„ -1220 & 

[FRVh - 1 2 2 0 d £ * *l ■? & fc o 

ftffiffl 1 6 . 5tl^ fc 1 2 - 2 0 ffi& ©*i* <Dr<-j? a 



mmmt v 1 2-2 0 ^mi^sair* 4 mm®-* 2 9 

-(D I'D ( R V „ -1220a, RV„ -1220b, R V „ 
-1220 c. ifettRV H - 1 2 2 0 d ) Tk&n&JR t h 
AUK 1 2-2 0l#:Li^iit§^^^-R V L - 1 2 
2 0 aCi*)CO S SBll&£MI$J&Kl£gl3*S 3 £ £ £ *3 . If 



o 
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*«t h i 2 - 2 o gift Ha v a*® 4 aa®A- ^ s y£ 

I? ft Ifc, ifc $5 © fc 26 . C 0 S ft! B£ £ * ^ 5 1 2-2 Oil 
LffiRtf H * - (HEF-1 2 h - g r 

li[FHEF-12«-g*)CJ;,T & MNf^EIESI L fc e 
b h I L - 6 R -M2)i^K:o^T0if C^?^T, gijgb 
h AUK 1 2-2 0 Si L « £ ® & JR t h AUK 1 2 - 2 0 
fit ft H a © ^" a y r b J . & £ <o ft $ b h A U K 1 
2-20 Jfift L 11 t M-m®, t fAUK 1 2-2 OSt#H«fi 

a- v 3 y r d j £ offl*^-fr k «k t n 2 - 2 0 

iftl *^ 5 1 2 - 2 ' OiftftiH* ^Lfc, 

Hlfefffl 1 7 . itl^H A X£ffl^fcjgfiJ%b h s 1 e 1 

2 2 0 RM&£MM&?L®MM 

v^x^y^n-^ ;Pjfift A U K 1 2-2 0 © H II V tMM 
t M h ffl M ft © S ^ b h jftft K N ^ y # ? - ^ ^ - x " L 
e e d s" ©*£!?££*). H A X & (J. Immun 

ology 1 39, 2496-2501, 1987, SL 
E H # & 3fS B cell hybridoma 21/28 

®m%.t zfafas mfcj-mmt f i g . 4, 5Cv 

I5?!l tt F i g . 6C I2«J ) o Sii bhs 1 e 1 2 2 0 H f jt 
ft H a V fS« 0 gfcit £ s H A X fit ft © F R £ v $ X * y 
$ u--f ;ufit ft A U K 1 2 - 2 0 0 H 1 V © C D R * ffi 

•7 +) X * J V u — -jr n>$i ft A U K 1 2 - 2 0 0 H'a V a« 
©CDR^^tliik F s 1 e 1 2 2 0 H fit ft H H V 0 Jg 



ST £ y£ ft 
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£M 439 bp 0s 1 el220 Hfii^HlVli? 
?DNA|#« 2 1 b P ©«?SglH££Wf 3 9 0-9 4b P ©I 
$06*0*'J^^^^^ K (s 1 e 1 2 2 0 h 1 ~ 6 ; 

znzti^ ae#i#-t 8 6-9 i ) izfttfrmiistz* * v * 

2 0 C^t. 

© * V lx * ^ K £ M — P C R * ^ - 7' £ fin £ . 

IlOPCRSK^fT?. dttC^fK 2^©t^3?n 
K©T~- U V rWMZ'if? Z t&7!%, 4 o 

'J ^ F\ * it fcU £ H © V zf 2* 2 V* =5- Y 

2 ) B (l£?IJ#-t 9 3 ) ^jfjfl^-, I20PC RKlS£fr 

IE L < 'k^Z^tZ ir y =f * u^-^- K0*£it 
:i^T?§l. f§&*lfc&jR»*«f»l^ B a m H I 
RtFHindlll graft P UC 1 9 2 ? - IZ V 7 

$ u — ~ y ^ L T */ - £ x y x £ ft o 0 

|#ftCtt, 100 mM Tris-HCl (pH8. 3), 
50 mM KC1, 0. 1 mM d ATP, 0. 1 mM d.GTP, 
0. 1 mM dCTP, 0. 1 mM d T T P , 1. 5 mM Mg 
C I 2 R& 2 . 5 u0DNA*'J^7-t'Amp 1 i Ta q 
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(Perkin Elmer Ce t us) iJFl^t'Jrf 

F5pmo 1 e $tf t§ 9 8 p 1 ©Rlfcig^ftj 
£ 9 4 *C 1 . 5 #I§j0^ft$>. 9 4 *C 3 #18K 5 0 *C 2 £|8K 
7 2 *C 5 #Th1 © K & * 3 * 4 ^ /Mt ^ x & C 7 2tCTl 0 

#rH*H y*^^-bLfc 0 K 5 0 * M 0 jfcflg 7" 5 4 v 

-AfeJ;CFB^l // IfoJlii, 8 0 // 1 0|ti-ell\ 9 
4 *C 1 . 5#|BJ©g!?ftgK 9 4 *C CT 1 ^PbI. 5 OtCTl 
fl-IBIs 7 2 *C 1 #|§J ^3 0 tO;WTl\ i^T7 2 

tt'l 0 #|SH y* a ^- h Lfcc 4 3 9 bp© P C R£$$! 
* 1 . 5 K®«»&T3ern-*y^£ffl^Tjl!»L. fflggg 
IBamH I *? J; H i ndlll £ £ *9 MAS ^ s pUCI 9 
*< # & — lZ*y 7* # n — y^'LT, Jg S @£ £ if Q L 0 # 
$>*lfc;?n--y£pUC-RV„ - s 1 e 1 2 2 0 H a i L 
/do CI © 7° 5 X $ K + Cn - K$tlT^§SIit h s 1 e 
1 2 2 0 HJaft©Htj| Vffi*^-S/* 3 y r a j 0 7 ^ y 
MRtf «€• ft£ a - K t 5 5? ^ 1/ * * Y 12 ?!) £ @2 ?!I # # 9 4 C 

ft^ts th 1 el 2 2 0 (slel220H) 

f/tftHtf V$U$£ a - h"f 3 H i n d III 

-BamHI D N A|fr^ p U C - R V« - s 1 e 1 22 

0 H ai^ffil, HII^^^^^-HEF-1 2 h - g r 

1 0 H i n d 1 1 1 - BamH IlfiClAU RV« - s 1 
el220Ha*»fc. 

If ffj£ kh 1 e 1 2 2 0 H gt# H fl V fg M © fife 0 * - C/ 
3 y ( r bj ~ Tdj ) ZftiSL-? & fc«K 2 OffilHir 
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5-fv-slel220Hml (E?fl## 9 5). s 1 

e 1 2 2 0 H m 2 (E ?»]#-§■ 9 6 ) Lfc 0 #PCRM 

l&Tiis Hifeffl 1 3t^$ntl^V e n t D N A *' V J 

a y r b j RtF^-^s y r c j k: *s> ^ T & s §§39 £ L T © 
pUC-RV, - si e 1 2 2 0 Ha, 50pmole©^ 
MWI§£7' 7 -f ^— s 1 e 122flHffiintts 1 e 1 22 
0Hm2&.tf5 0pmoIe ©5fc$i7*7 -fv-B ^tf f § 
SM^Il* 9 4 *C 1 . 5 ^©^©iK 9 4 t 1 i\ 5 

0 *C 1 7 2 *C 1 # © 3 0 «f 4 * ;i/ 0 £ & C frfcK * 13 7 
2 "C T 1 0 #Fh1 -f y * a - h L fc . 2 3 5 bp $ tt 1 7 8 
bp©£j£$j£ 1 . 5 %<D®m&T# P-^y^*ffl^T» fi 

fg 2 © P C R5$0 r? 4 £ Lit ffi LfCo T S t> 
5 0 p m o 1 e ®^s^7* 5 -f v - A i N 0. 2^/g©P 
C R^^ctJ^Snx.. pUC-RV„-slel220Ha* 
mmt LT. H 2 P C R&J&£fTtr^ 4 3 9 bp04it!^ 

1 . 5 %ffi»j&7#n-xy/l'-el*!!L B a m H I Rtf H i 
n d 1 1 1 "ClftftpUCl 9**0? — K.V70n — z.yyi, 
T. *l ^' *L ft ^ h 1 e 1 2 2 0 HSifcHfc VtB«A- 

=>* 3 y r b j x & r c j ^-rtir^? kpuc-r 

V h -slel 220HbX«pUC-RV„ - s 1 e 1 2 

2 0 H c £ % tz o 

Wlf^t h s 1 e 1 2 2 0 Hffi#H«Vffl8/*-->*s > 
i" d j Sa-KtlDNAit^OjjlCLT^Slfc. ili 
UOpUC-RV, - s 1 e 1 2 2 0 H.b$ffl^fc, ^ M 



£ 4' ft 
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■7-f^-slel 220Hm2 & CJf^flB 7* 9 -f ^ — B 
£ 5 0 p m o 1 ef-5ffl^til0PCRS£^3 OtO 
toft vtz. %b%ltzl 7 8 bp© P C R£jfcft£ 1 . 6 %Qfc 
B j£ 7 ii a - x ff )\> C J; 0 ft |g L . H 2 © P C R 0 7° 5 <i v 
- tLTM^fro Z <D 7 5 4 -? - t 5 0 p m o 1 e <D %.$m7 
7^ v-A$ffi^Tl20PCR^|fl\ 4 3 9 b P ©DNA 
®T#£#rt:, Cl »8U BamH IRO^H i ndlll 

KTiit^P UC 1 9-<:^^-^-9-7^n-^y^L. * ^ 
U * ^ K IS^tJ £ HIS L „ p U C - R V H - s 1 e 1 2 2 OH 
d £ & tz o 

^^T. Slf^cb h s 1 e 1 2 2 0 H jfift H tg©&^- ^ 

a ^-llit^fcfes Ii^khlel2 

2 0 H Stfr H II V 3 - FflDN A B a m H I 

-Hi n d III Ifr^ p UC-R V H - s 1 e 1 2 2 OHb, 
pUC-RVh - s 1 e 1 2 2 0 H c N £ £ .& p U C - R V „ 
-s 1 e 1 2 2 0 H dd;^^^ H 11^^^ ^ ^ - H E 
F - 1 2 h-g r 1 0 H i n d I.I I - BamH I i3 # A 
LT, * * — % RV„ - s 1 e 1 2 2 0 H b . RV„ 

-s 1 el220Hc& e ktfRV H - s 1 e 1 2 2 0 H d £ 
% H -? H U tz o 

a iff 

HJgj&b h s 1 e 1 2 2 0H#t#H«£fg3B1-*48&© 
-n"^-0^01o ( R V H - s 1 el 220Ha, R V » 
-s 1 el220Hb, RV„ - s 1 el 2 2 0 Hc$/;B 
RV« - s 1 e 1 2 2 0 Hd) t h 1 2 - 
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2 o m^hm^mm-r s 9 -r v l - 1 2 2 0 a 
t c 0 s mm%mwB'M&t&? s zt\z&K>^ t f s 

1 e 1 2 2 0 H35li#HfI vmmo 4 HS©^-^ 3 y£„ I 

L-6R-01L-6 ©^^^Eawrs^^^o^TiFfiiBL 

fc, 21-24 c^to 3 *i s> ©fcg^fcU 

JbfB 0 CT £ < . *H B J ^ £ m*\ *^5LJIH< ttM 

iit^^t f i l-6 Rizm&t ^m^^mwLT^^. 

3U*^$C© T $ J i^|0 7 * / ck 0 tLT ^ £ . 

I. 

1 . aO''J F-7 MT 1 8 0^1 
t h I L-BRCMt^t/^ — * ^ ffi & £ £ M "9* £ ^ 

ML-6 R^iltS-7^xTil^*0i{:LTfIt 
0 3* Y . H i r a t a £ . J. Immunol. 
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Vol. 143, 2900-2906 (19 8 9) C £ 
nTl^mU'pZipneo I L-6R^SSC| 
■,T7^xTagS|CTLL-2 (ATCC TIB214) 

30, OOO|0tHL-6 R ^^^-T &MMft£'&tzo 
Z (DmffiftZ CTB C 3 iitS. 

CTBC3ii^tacf -dTRPMI 1 6 4 0 ifetg* 

u * LTig#«£ p b smmmiz^ *> a nvt&L. %l 

T1X10 7 l0il^C5 7BL/6v^^ KlRBft&l* 

i-Tpzmmw l tz 0 z cbftmmwiz 1 i ® 6 mm^t> 

■? T It -3 , 

KfE ^ T # y x ix y ^ y 3 ^T#illli P 3 u li 

I L-6 Ri^t Mil^J URKAT 
(ATCC CRL 8 1 6 3 ) £ . rjXUpZipn 
e o I L - 6 RKck^lf b 7 VX7x^ * LXM 

ft ^ 'J-^y^tt, SfflBS^ 0 0, 

0 0 0 «oi L-6R4»at*>lB»4ftfe. c:©«^ 

J B C 8 tiw-gj Lfc* 
NP - 4 0 T* *ffl B§ it 8? L N J B C 8 ZUmtZftLfrL 
NP-4 0 TZmMmmLtz J U R K AT£fSfiL&^$7L#:£ 

8 Lfco A^iJ F-?MT 1 8 & > XliSff M£ 
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fyXM&ffifflZlWiizy' ? h&%j<Db tizi 9 9 0^1 M 

1 0 H IZffiJim&^M 2999-t(FERM BP-299 

9 ) t LT^f6£ *lfco 

2 . a^'J F-vPMl ©fEM 

-f 7* »J F-?^ltU6s ISIi k h I L - 6 R 

£&©IHK:LT2fiffiLfco 3 x i o 9 M© k h #ttSftri@ 

(I L — 6 R£jliS©B§) £ 1 ml© 1 h - ^ 1 0 mM h 

>J J -)U7 § ylfl (pH7 . 4), 0. 15M Na 
Cl&tfl«M PMSF (7 3-)lsXJUfr-JU7 Jls* 

m V tz /\ 4 ~f 9 F-vMTl 8CJ;d4I$*i!feMTl 8fni 
ynA5/7yCgttftSnfc'fe7Tn-X4B (Ph 

a r m a c i a ) CfiCi ^ J**fc. 3 © M T 1 8 

7 r n-x 4 B £ mft2 © fffl US » j» » £ M £ S - 

iCfeD, t7rD-x4Bl(5MT18 St ft c h5 |g nj ?g ft 

L/c I L - 6 R£S££$-frfco -fe7rn-x4B C^flfflW 
l/fcft«£ifei§*&*k- -€-LTSe P harose4 

BCMT1 8 m&Zft LTi^ L£ I L - 6 R^^tli L 

H&§B©&gEHC£J8^T B ALB/c?n^l iSiac l ® 

n-JV^m^X^mUUM? 3 U 1 £U[£-£L£> 
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3\ ^tii&^O. 0 1 ml® P r o t e i n G -fe 7 r n - 
X (Pharmacia) & l> T ±.W Q> & f n 7 \) 
y%P r o t e i n Gt7 7 a-XCSf-fr L & fc* ffiUfr. 
3 5 S - ^ * ~ y £ ^ ft gjj^ |$ $ ft l 0"fi©U2 6 6 
mmZmMls, ^ LXMT l 8 7 r n 4 B 

TIL-6R^77^T-f fit IS Lfco 35 S - / *± 

~y-ZMWl$ntz I L-6 R £ „ fti^n7''J y 1, T 

<^ 5 _h IE © P r o t e i n Gt 7 r Q-XCJ; fJ^g^H-tt 
L&s * LTtfeiB* S D S - P A G E C J; *) Lfc. © 

i l - 6 r c^wcis^t zm&%*kmt % 1 n© 

;W 7*'i r-vPM l ttXHaflfK«^«iXilS«PIS«lrK: 

1 9 9 0^7^1 00 J3 N $fcX#F& 
II 2 9 9 8 ( F E R M BP — 2 9 9 8) i Ltf 

3 . a ^ 7' 'J F-7AUK1 2-2 0, AUK6 4 
- 7 ft A U K 1 4 6-1 5 © fEg 

ftmmt Lr*sm& I L - 6 R ( S R 3 4 4 ) Y a 

sukawa, K. £> © N J. Biochem. 10 8 , 6 
7 3-6 7 6, 1 9 9 0. C 8B*J 3 ft T ^ S C IE T SB 

"T JSC •£> N -*3Sb^S> 3 4 5 #@©n K y # ** it 3 K" V 
£ «fc $ 8$ $ ftT ^ 3 I L-6R*3-Ft«cDNA$t 
ft^yvX^ KpECEdh f r 3 4 (5E2 

7) lie Hyx7x^ zoh^yx?*.? h £ ft 
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tzmmzmfommm ( s f - o Jtii. =itmm) *p-emmv, 

^ LT#<&*l&_bYit£ H F-Lab 1^ ($V-) 
Ib^ltB 1 u e-5 PW#5i*&.tfPh e n y 1 - 5 P 

DS-PAGEtf-A'y K £ ^ t, e 

iiltB ALB/cAnNCr jv^x (H*^ 1^7) 
1 @©^3§MS^ 1 OH/?niLTFr e und©^ 
^7>>*aA'y !• (Bacto Adjuvant Comp 
lete H37Ra,Difco) i^^^TtiitL. * 

isTzn?timw<D&M® 2 jua&tf 3 iiia&fc:. F r e u 

ndffl^T^a^^l 1 (Ba c t o Ad j uvant 
Incomplete Freund, Difco)<t^ 

vtzo mnftmmft (mwm&M) &h=ei&i*© 1 

c r * a y h £f£ fc>& ^tlilficlT o fee fegfiSff 

tfrlZftfil L.^LTGoldsmith, P. K. , Ana 
lytical Biochemisty, 117 , 5 3 — 
6 0, 1 9 8 K CEISftT^iJjlCffioTELISA 
miZ& *) ftffiVtz* SR344 (0. 1 it g /ml) 

C <fc $ 3 - F $ tl fc T U - h £ 1 % B S A C J; 9 7 a „ £ L . 

* LTt&ffi®f&&$ttfciS#£*ftfcSli;ifc. S R 3 4 4 t: 

*X7r^-fe' ( A / P ) ( Z Y M E D ) & T ;i/ # U * X 
-7 7 ^ --fe-fflgS ( S i g m a - 1 0 4 ) ^tif Life. 
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*®tz 0 mmmmRtf wmm&m (P3un £25 : 1 © 

ib^T'Vl^L. PEG 1 5 0 0 £ffi^Tfifc£ U * IT 2 0 
OOi00^x;i/4j-?o. 7-1. 1X10* ifi/^ i^<D 
*Bffi!i8K"C&#Lfc. *) xnsfrb®±m%. SR 3 4 4 Ci 
^••T £ * ft & ©fg^r^^T ( R 3 4 4 |g»7 y -fe -f 
SH- >j - ~ y % &[FSR3 4 At I L - 6 R t 
©*S££E^-f 3 $> fiiACO^T (lL-6/s 1L 
6 R^^-m^T y -fe >f (RB I A) CU) ^^J--y^' 

L/c Sg — & x * y - ^ y ^ *< 2 4 0 AS © $ x ;u £ & £ 

^ fc ^ I , 

±12 0 S R 3 4 4 iR« 7 v -fe 4 tt & © 81 C L, T *t -3 fc . 7 
© fit v $ * I g (Cappel) (1h/iD C<k53 
-^n/c7*I/- MMa x i S o r p, N u n c ) £ 1 % 
BSACJ;5^n?H> * L T 1 0 0 # 1 / $ x ;p © / W 

y*a^-bLfc, 7* h L fcgK 2 0 n g /ml© 

SR 3 4 4 £ x ;t/ j;: An £ . * LTllCT 1 RIB-f y * a 

y&'if~,tZo ±iK:4*t <5@£ft£ *ifcffittK:«fc 

9 Jit JI 3 ft fc S R 3 4 4 © £ . 5ty M/t S R 3 4 4 I g 
G (#2, 5 ti g /ml ) . 7 © !ji 9 v h I gG-?il/A 
'J * X 7 7 ? - -H ( A / P ) (1 : 3000, Tago) S. 
CFIf ( 1 mg/ml, S i g m a - 1 0 4 ) ©gsfllK ttfC* 
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ftCR< 4 0 5 - 6 0 0 nmT©lR5fcJ^©M^^cfc 9 L e 

Hif fg 0 R B I A 0 m £ L T It -5 fcc MT 1 8 ffifr T* 3 
— h V tz T V — h £ 1 0 0 n g /ml 0 S R 3 4 4 ( 1 0 0 # 

ay^fTof;. ri/- J^tfe^LfcSK 5 0 0 1 / 7x/u0 

7* »J K-^it^-hffr&tf 5 0 u 
I L — 6 ( 2 0 n g /ml) £ tl-T tL0 *J * M^F 

iiSn^.. -e tt^ i^/^ifict l i^ISM y * * ^- f tfco 

(1 : 7000, PIERCE) 
R&MBt Sit C S i g m a - 1 0 4 ) ^^JEJD 4 0 5 
-6 0 OniiTOt^I^I^tSCiCJ;^ SR 3 4 4 C 
L t* * ^ y — I L — 6 ©M^M^LfCo 

y^i^L, -?-LTSR344£IL-6 £ ©^^^E#t" 
& 3 IB 0 / W 7* '/ K - •? 9 a — v N tSiJ^AUKl 2-2 
0, AUK1 4 6-1 S&ffAUKe 4~7 ; Sfctf C S R 3 
4 4 £ I L-6 £ 0 £ Ifi* L & <^ 7* U K — v ^ n — 
yAUKl 8 l-6^iib, 

*f&9!ttfc- h I L-6 RClft^Siit 
£ © C *? ^ T » t f^0Vii®CDR^t h I L - 
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7*^ b&iftglfiijfg 1 3 



no 2 ©iSi£$ n^a^fe^o 



: National Collections of Industrial and Marine 

I, 

Bacteria Limited 
: 23St Macher Drive, Aberdeen AB2 1RY, UNITED 
KINGDOM 













;#-§■ 


13? it H 




col i 


DH5 or 


pPM- 


hi 


NCIMB 


40362 


1991^ 2 £12B 


JL_ 


col i 


DH5 a 


P 12- 


h2 


NCIMB 


40363 


1991^ 2 ^ 12B 


JL 


col i 


DH5 a 


P64- 


h2 


NCIMB 


40364 


1991^ 2 ^ 12H 


E. 


co 1 i 


DH5 a 


P146 


-hi 


NCIMB 


40365 


1991^ 2 M 12B 


JL. 


col i 


DH5 or 


pPM- 


k3 


NCIMB 


40366 


1991^ 2 Ji 12B 


JL. 


col i 


DH5 or 


Pl2- 


k2 


NCIMB 


40367 


1991^ 2 J! 12H 


E. 


co 1 i 


DH5 or 


p64- 


k4 


NCIMB 


40368 


1991^ 2 ^ 12B 


B. 


co 1 i 


DH5 or 


P-146 


-k3 


NCIMB 


40369 


1991^ 2 £ 12 B 



$f&fgR! : II 

: B* 



^sm^ < ti'Tum i th i # 3 

fiB 



MT18 
PM 1 



FERM BP-2999 1990^7.^10B 
FERM BP-2998 1990^7^100 
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mm**-. i 

|B^!J0^$ : 40 

mom : -*« 

EM 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 

Wm^r : 2 
S5M©g$ : 39 

mom : -*« 

nmow& = MDNA 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 

mrn^ : 3 

WZfflOMZ : 40 

wsfflom : 
mom : -** 

ifflOMW. :»NA 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 
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IB?!J©:1£ : 43 

mmw. : mm 
mom : 

iB^JOS^ : DNA 

mm 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 43 

S2?U#"t : 5 

: 40 

n&mm - mm 

£31 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40 

: 6 
: 37 

h a* n 2/'- : fi»K 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 37 
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: 41 

«©» .* -mm 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 41 

E£8#f - : 8 
ig^Ij0g$ : 41 

ge^IJOM : IKK 

«®# : -*« 

E8!©«!® :<£$DNA 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 41 
: 9 

mm®M£ : 35 

mmom - mm 
mom : -*n 

mm 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 35 
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raw* : 10 

ie^!l0^$ : 37 

mom : -*n 

£31 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 
: 11 

ie?!l©fi$ : 38 
iE»S^:^DNA 

mm 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 

i&m^ : 12 
ffi?9©Ji$ : 27 

H<D& : -*« 

E?i0»»:£j0cDNA 

GGATCCCGGG TGGATGGTGG GAAGATG 27 
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mmm : 13 

iB^!l©^$ : 37 

E#i©a8 : mdna 
mm 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 

mm^ : 14 

IB?!)©^$ : 36 

mmom : ^ 

iS^!j0SM : MDNA 

mm 

ACTAGTCGAC ATGGGATGGA GCTETATCAT SYTCTT 

mzm^ : 15 

IE£fl©^$ : 37 

mom • 

IE£fl©l!II : MDNA 

mm 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 
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: 16 

g2£fl©^$ : 35 

mwm : mm 

W$®W§. :MDNA 

mm 

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 35 

S£M#"t : 17 
S2^!)©^$ : 40 

mom : -*« 

h # D is- : jfflRtt 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 

wm^ ' 18 

WfflO&Z : 37 

mom : -*« 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 37 
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t&ftOMZ : 36 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 



mm^r : 20 
Effl<D&tS : 33 

h # d s/-- : mm 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 



S2^J#-t : 21 
BB£8©M£ : 40 

I2?!)©3I^:£J&DNA 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 
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EflRH- : 22 
Se?ll©^$ : 37 

Eft 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 37 



: 23 

SS^!l©fi$ : 28 

GGATCCCGGG CCAGTGGATA GACAGATG 28 

@e?!l#-t : 24 
IS^J©^$ : 393 

mom : -*n 

fSfflCDWM ' cDNA 
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^n— y : pl2-k2 
#!t : 1..60 sig peptide 
61.. 393 mat peptide 

mm 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACT GGT GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GGT 96 
Gly Ser Thr Gly Asp He Val Leu Thr Gin Ser Pro Ala Ser Leu Gly 

1 5 10 

GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TGC AGG GCC AGC AAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Lys Ser 

15 20 25 

GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAA CAG AAA CCA 192 
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Thr Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG GTC CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC 288 
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 336 
Leu Asn He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys 

80 85 90 
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CAG CAC AGT AGG GAG AAT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG 384 
Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

GAA ATA AAA 393 
Glu He Lys 

110 I 

ffi5l## : 25 

: 405 

mom : -*8i 
h*-ni/*- : mm 

fEfflOWM : cDNA 

mm 

2u—y: pl2-h2 
ffiW. l. .51 sig peptide 
58. .405 mat peptide 

ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 48 

Met Gly Trp Ser Gly He Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 

-15 -10 -5 

GTC CAC TCT GAG ATC CAG CTG CAG CAG TCT GGA CCT GAG CTG ATG AAG 96 

Val His Ser Glu lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Met Lys 

-1 5 10 
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CCT GGG GCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGT TAC TCA TTC 144 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

ACT AGC TAT TAC ATA CAC TGG GTG AAG CAG AGC CAT GGA AAG AGC CTT 192 
Thr Ser Tyr Tyr He His Trp Val Lys Gin Ser His Gly Lys Ser Leu 

30 35 40 45 

GAG TGG ATT GGA TAT ATT GAT CCT TTC AAT GGT GGT ACT AGC TAC AAC 240 
Glu Trp He Gly Tyr He Asp Pro Phe Asn Gly Gly Thr Ser Tyr Asn 

50 55 60 

CAG AAA TTC AAG GGC AAG GCC ACA TTG ACT GTT GAC AAA TCT TCC AGC 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAT CTC AGC AGC CTG ACA TCT GAG GAC TCT GCA GTC 336 
Thr Ala Tyr Met His Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGG GGG GGT AAC CGC TTT GCT TAC TGG GGC CAA GGG 384 
Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr Trp Gly Gin Gly 

95 100 105 

ACT CTG GTC ACT GTC TCT GCA 405 
Thr Leu Val Thr Val Ser Ala 
110 115 

BWf - : 26 
B^5©S£ : 381 

mom : -*ti 
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ffi?0©®S : cDNA 

mm 

#n — V: P PM-k3 

: 1..60 sig peptide 
61. .381 mat peptide 

ATG GIG TCC TCA GCT CAG TTC CTT GGT CTC CTG TTG CTC TGT TTT CAA 48 

Met Val Ser Ser Ala Gin Phe Leu Gly Leu Leu Leu Leu Cys Phe Gin 

-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 

Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGC AGT TAT TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT ATT 192 
He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He 

30 35 40 

AAA CTC CTG ATC TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AAC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Asn 

65 70 75 
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AAC CTG GAG CAA GAA GAC ATT GCC ACT TAC TTT TGC CAA CAG GGT AAC 336 

Asn Leu Glu Gin Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn 

80 85 90 

ACG CTT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAT 381 

Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Asn 

95 100 105 

ffiZm^ : 27 
%m<D3:£ : 411 

ffi$l]<DWM : cDNA 

mm 

^ n — y : pPM-hl 

: 1..54 sig peptide 
55.. 411 mat peptide 

ATG AGA GTG CTG ATT CTT TTG TGG CTG TTC ACA GCC TTT CCT GGT ATC 48 
Met Arg Val Leu lie Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly He 

-15 -10 -5 

CTG TCT GAT GTG CAG CTT CAG GAG TCG GGA CCT GTC CTG GTG AAG CCT 90 
Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Val Leu Val Lys Pro 
-1 5 10 

tz & m Ws 
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TCT CAG TCT CTG TCC CTC ACC TGC ACT GTC ACT GGC TAC TCA ATC ACC 144 
Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser He Thr 



15 



20 



25 



30 



AGT GAT CAT GCC TGG AGC TGG ATC CGG CAG TTT CCA GGA AAC AAA CTG 192 
Ser Asp His Ala Trp Ser Trp He Arg Gin Phe Pro Gly Asn Lys Leu 



35 



40 



45 



GAG TGG ATG GGC TAC ATA AGT TAC AGT GGT ATC ACT ACC TAC AAC CCA 240 
Glu Trp Met Gly Tyr He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro 



50 



55 



60 



TCT CTC AAA AGT CGA ATC TCT ATC ACT CGA GAC ACA TCC AAG AAC CAG 
Ser Leu Lys Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin 



65 



70 



75 



80 



85 



90 



95 



100 



105 



110 



CAA GGA ACC TCA GTC ACC GTC TCC TCA 
Gin Gly Thr Ser Val Thr Val Ser Ser 



115 



288 



TTC TTC CTA CAG TTG AAT TCT GTG ACT ACT GGG GAC ACG TCC ACA TAT 336 
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Gly Asp Thr Ser Thr Tyr 



TAC TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT 384 
Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly 



411 



: 28 

iS£(]©:S£ : 393 



WO 92/19759 



PCT/JP92/00544 



124 



S5^!l©fflH : cDNA 



$ n — y : P 64-k4 

: 1..60 sig peptide 
61.. 393 mat peptide 

mm 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACA GGT GAC ATT GTG TTG ATC CAA TCT CCA GCT TCT TTG GCT 96 
Gly Ser Thr Gly Asp He Val Leu lie Gin Ser Pro Ala Ser Leu Ala 

-1 5 10 

GTG TCT CTA GGG CAG AGG GCC ACC ATA TCC TGC AGA GCC AGT GAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Glu Ser 

15 20 25 

GTT GAT AGT TAT GGC AAT AGT TTT ATG CAC TGG TAC CAG CAG AAA CCA 192 
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Pro Pro Lys Leu Leu He Tyr Arg Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG ATC CCT GCC AGG TTC AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288 
Gly He Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 

65 70 75 
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CTC ACC ATT AAT CCT GTG GAG GCT GAT GAT GTT GCA ACC TAT TAC TGT 336 
Leu Thr He Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAA AGT AAT GAG GAT CCT CCC ACG TTC GGT GCT GGG ACC AAG CTG 384 
Gin Gin Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu 

95 100 105 

GAG CTG AAA 393 
Glu Leu Lys 
110 

ie?!l©#-f : 29 
ie?IJ©^$ : 417 

' cDNA 

mm 

?v — y: p64-h2 
#§St : 1..57 sig peptide 
58. .417 mat peptide 

ATG GGA TGG AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 48 
Met Gly Trp Ser Gly Val Phe He Phe Leu Leu Ser Val Thr Ala Gly 

-15 -10 -5 
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GTC CAC TCC CAG GTT CAA TTG CAG CAG TCT GGA GCT GAG TTG ATG AAG 96 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys 

-1 5 10 

CCT GGG GCC TCA GTG AAG ATC TCC TGC AAG GCT ACT GGC TAC ACA TTC 144 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Thr Gly Tyr Thr Phe 
15 20 25 

i 

AGT AGT TAT TGG ATA GTG TGG ATA AAG CAG AGG CCT GGA CAT GGC CTT 192 
Ser Ser Tyr Trp lie Val Trp He Lys Gin Arg Pro Gly His Gly Leu 
30 35 40 45 

GAG TGG ATT GGA GAG ATT TTA CCT GGA ACC GGT AGT ACT AAC TAC AAT 240 
Glu Trp He Gly Glu He Leu Pro Gly Thr Gly Ser Thr Asn Tyr Asn 

50 55 60 

GAG AAA TTC AAG GGC AAG GCC ACA TTC ACT GCA GAT ACA TCT TCC AAC 288 
Glu Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC GTC 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGT CTA GAC AGC TCG GGC TAC TAT GCT ATG GAC TAT 384 
Tyr Tyr Cys Ala Ser Leu Asp Ser Ser Gly Tyr Tyr Ala Met Asp Tyr 

95 100 105 

TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 417 
Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
110 115 120 

ge?!l©#-i- : 30 
E#]0^$ : 381 
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: cDNA 



^n — y : P 146-k3 

: 1..60 sig peptide 



61. .381 mat peptide 



ATG GTG TCC ACA CCT CAG TTC CTT GGT CTC CTG TTG ATC TGT TTT CAA 
Met Val Ser Thr Pro Gin Phe Leu Gly Leu Leu Leu He Cys Phe Gin 



-20 



-15 



-10 



-5 



GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 
Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 



-1 



10 



15 



20 



25 



30 



35 



40 



48 



96 



GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 



ATT AGT AAT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192 
He Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 



AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 



45 



50 



55 



60 
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AGG TTC AGT GGC AGT GGG 
Arg Phe Ser Gly Ser Gly 

65 

AAC CTG GAG CAA GAA GAT 
Asn Leu Glu Gin Glu Asp 

80 

ACG CCT CCG TGG ACG TTC 
Thr Pro Pro Trp Thr Phe 
95 

: 31 

WLW&Z : 402 
@e^lJ©Sli : cDNA 

#u—y: pl46-hl 
#St: 1..51 sig peptide 
52.. 402 mat peptide 

mm 

ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAC 48 
Met Glu Leu Asp Leu Tyr Leu lie Leu Ser Val Thr Ser Gly Val Tyr 
-15 -10 -5 



TCT GGA ACA GAT TAT TCT CTC ACC ATT AGC 288 

Ser Gly Thr Asp Tyr Ser Leu Thr He Ser 

70 75 

ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 336 

lie Ala Ser Tyr Phe Cys Gin Gin Gly Tyr 

85 90 

GGT GGA GGC ACC AAG TTG GAA ATC AAA 381 

Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 
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TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA CCT GGG 96 
Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly 
-1 5 10 15 

GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AAC 144 
Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn 

20 25 30 

TAC TGG GTG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG 192 
Tyr Trp Val Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp 

35 40 45 

ATT GGG TCT ATT TAT CCT GGA GAT GGT GAT ACT AGG AAC ACT CAG AAG 240 
He Gly Ser He Tyr Pro Gly Asp Gly Asp Thr Arg Asn Thr Gin Lys 

50 55 60 

TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC ATC ACA GCC 288 
Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser He Thr Ala 

65 70 75 

TAC ATG CAA CTC ACC AGC TTG GCA TCT GAG GAC TCT GCG GTC TAT TAC 336 
Tyr Met Gin Leu Thr Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr 
80 85 90 95 

TGT GCA AGA TCG ACT GGT AAC CAC TTT GAC TAC TGG GGC CAA GGC ACC 384 
Cys Ala Arg Ser Thr Gly Asn His Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

ACT CTC ACA GTC TCC TCA 402 
Thr Leu Thr Val Ser Ser 

115 
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: 32 
: 35 

ACAAAGCTTC CACCATGGAG TCAGACACAC TCCTG 

S3M## : 33 
IS£»J0:1£ : 36 

«©» : -#£i 

IS^J©S^ :MDNA 

GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT 

mm^- : 34 
ISM©^$ : 35 

ft<Z>ft : -*« 
F $ n ^- : fill ft 

: MDNA 
CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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@B?!!#-f : 35 
@2?!l©:I£ : 36 

ffi?!l©8ll :MDNA 
IB?!] 

GTTGGATCCA CTCACCTGCA GAGACAGTTA CCAGAG 

@e^!J#-t : 36 
g2£!]©:l£ : 35 

nmom : 

§S?0©g^:£$DNA 
CTTGGATCCA CTCACGATTT ATTTCCAGCT TGGTC 
: 37 

mm&Z : 35 
ffi?!l©§g : tfclfc 

@e?!l©8$I : MDNA 

EM 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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: 38 



: 36 



nmom : m 
mom : -*« 



iDNA 



ACAAAGCTTC CACCATGGTG TCCTCAGCTC AGTTCC 



36 



:39 



810^3 : 39 



wmom : &i 

mom : -*n 



EM©: 



IDNA 



TGTTAGATCT ACTCACCTGA GGAGACAGTG ACTGAGGTT 



39 



: 36 



mom. : -*n 

b # n ^- : fiff 



:MDNA 



GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 



36 
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mm^ : 41 

Em<D&i$ : 17 

TACGCAAACC GCCTCTC 

@e^!l#-t : 42 
@e?(l©^$ : 18 

SB^IJ©ai(:^DNA 
GAGTGCACCA TATGCGGT 

Efflft : 43 
ie^!l©S$ : 55 

a©» : -*ti 

Se^lJOS^i : -n-^D N A 
IB?!] 

ACCGTGTCTG GCTACACCTT CACCAGCGAT 
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17 



18 



CATGCCTGGA GCTGGGTGAG ACAGC 55 
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Se?U#-t : 44 
BftOftS : 63 

h # n S?- : fill $ 
EM 

TGAGTGGATT GGATACATTA GTTATAGTGG AATCACAACC TATAATCCAT 50 
CTCTCAAATC CAG 63 

ffi?8## : 45 
W£M<D^ : 54 

h « n >>*- : jtllft 
@2M©a^: MDNA 

TATTATTGTG CAAGATCCCT AGCTCGGACT ACGGCTATGG ACTACTGGGG TCAA 54 

: 46 
: 27 

«©» : -*a 
mm 

GTGACAATGC TGAGAGACAC CAGCAAG 27 
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: 47 

@B?IJ©:1S : 24 

@B?!l©«^:&$DNA 
IBM 

GGTGTCCACT CCGATGTCCA ACTG 24 



ffi&m^ : 48 
ffi£H©£3 : 27 

@b?ij©m : m 

K?l©Wh^ftDNA 

IBM 

GGTCTTGAGT GGATGGGATA CATTAGT 27 

EBHH* : 49 
@B?!l©:I$ : 29 

: -*« 
E^(I©ffl^ : MDNA 

IBM 

GTGTCTGGCT ACTCAATTAC CAGCATCAT 29 



> 
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m^m^r : 50 

E£9©£§ : 48 
If ©tfc : -** 

TGTAGAGCCA GCCAGGACAT CAGCAGTTAC CTGAACTGGT ACCAGCAG 

mm^ : 51 

E8J©S$ : 42 

«©» : -*H 
ge^iJ©a^:^DNA 

ATCTACTACA CCTCCAGACT GCACTCTGGT GTGCCAAGCA GA 

SB5B## : 52 
i2?!l©^$ : 50 

«©ft : -*« 
ie^IJ©SM:^DNA 

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 
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: 53 
: 27 

imam i ®m 

mm : -** 

j££!l 

AGCGGTACCG ACTACACCTT CACCATC 

ie?!i#-t : 54 
SS^!l©^$ : 706 

tifflR : 

h # D : ©lift 

mm 

#u-y : pUC-RVh-PMlf 
fflki t HL-6R{21*frSS^b h^PM-lin:#:0H||Vfl^>f— >* 3 y(f) 
R^^a- Kf Sitter 

7 -19--1 : leader 

7 5 y & 1 -30 : Ffil 
7 $-7^ 31—36 : CDR1 
7$;m 37-50 :FR2 
7 $ J m 51-66 : CDR2 
7$Sm 67-98 : FR3 



i; 



27 
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T$SM 99-108:CDR3 

T$;M 109-119:FR4 

Z?U*3~V 1-6 Hind III SB® 

54-135 intron 

K^lof^-F 258—348 intron/aberrant splicing 

* V Is*^ K 505-706 intron 

Vir^ F* 701-706 Bam HI SBfe 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala 

-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 155 

Gly Val His Ser Gin Val Gin 



CTG CAG GAG AGC GGT CCA GGT CTT GTG AGA CCT AGC CAG ACC CTG AGC 203 
Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr Leu Ser 

5 10 15 

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 251 
Leu Thr Cys Thr Val Ser Gly Tyr Ser He Thr Ser Asp His Ala Trp 
20 25 30 35 

AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299 
Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp He Gly Tyr 

40 45 50 
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ATT AGT TAT AGT GGA ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AGA 347 
He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg 

55 60 65 

GTG ACA ATG CTG AGA GAC ACC AGC AAG AAC CAG TTC AGC CTG AGA CTC 395 
Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu 

70 75 80 

AGC AGC GTG ACA GCC GCC GAC ACC GCG GTT TAT TAT TGT GCA AGA TCC 443 
Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser 

85 90 95 

CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT CAA GGC AGC CTC GTC 491 
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly Ser Leu Val 
100 105 110 115 

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTC AGCTTAAATA 544 
Thr Val Ser Ser 

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 604 
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGCCC GGGCTGATGC AGACAGACAT 664 
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 706 

: 55 

IB^!J©^$ : 506 

v *• d i/ — : mm. 

WWWM : £$DNA 

mm 



if £ ft m m 
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9n—V : pUC-RVl-PMla 

7 ^ y H -19—1 : leader 

T * y g 1 -23 : FBI 

T^/^ 24-34 :CDR1 

7$/^ 35-49 :FR2 

7^7i 50-56 :CDR2 

T^y^ 57-88 :FR3 

T$y^ 89-97 :CDR3 

7$/^ 98-117:FR4 

**U**-K 1-6 : Hind III 

%^Vit^Y 54-135: intron 

XfUjrf-V 268-376: intron/aberrant splicing 

ytfUHr^Y 469-506: intron 

J^VVit^Y 501-506: Bam HI 



AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala 

-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 

Thr 

-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAC ATC CAG 155 

Gly Val His Ser Asp He Gin 

1 
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ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC AGC GTG GGT GAC AGA GTG 203 
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 

5 10 15 

ACC ATC ACC TGT AGA GCC AGC CAG GAC ATC AGC AGT TAC CTG AAT TGG 251 
Thr lie Thr Cys Arg Ala Ser Gin Asp He Ser Ser Tyr Leu Asn Trp 
20 25 30 35 

TAC CAG CAG AAG CCA GGT AAG GCT CCA AAG CTG CTG ATC TAC TAC ACC 299 
Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr Tyr Thr 

40 45 50 

TCC AGA CTG CAC TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 347 
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 

55 60 65 

GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC 395 
Gly Thr Asp Phe Thr Phe Thr lie Ser Ser Leu Gin Pro Glu Asp He 

70 75 80 

GCT ACC TAC TAC TGC CAA CAG GGT AAC ACG CTT CCA TAC ACG TTC GGC 443 
Ala Thr Tyr Tyr Cys Gin Gin Gly Asn Thr Leu Pro Tyr Thr Phe Gly 

85 90 95 

CAA GGG ACC AAG GTG GAA ATC AAA C GTGAGTAGAA TTTAAACTTT 488 
Gin Gly Thr Lys Val Glu He Lys 
100 105 

GCTTCCTCAG TTGGATCC 506 

B2?U## : 56 
mm&Z : 438 

wmm : mm 
mom : 
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h d is — : 



. .A. 



J&DNA 



ftx — V. pUC-RVh-PMlf-4 

mki HL-6Rc*«"«imti«t hfbPM-ist*0H«vii«^— >* s y(f) 

7 ^ / IS -19- -1 : leader 



1 -30 : FBI 
31-36 : CDR1 
37-50 : FR2 
51-66 : CDR2 
67-98 : FR3 
99-108:CDR3 



T$SM 109— 119:FR4 
9.2 V** K 1 - 6 : Hind III § 



XVUX^Y 432-438: Bam HI gffi. 

mm 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 



-15 



-10 



GCT ACA GGT GTC CAC TCC GAG GTC CAA CTG CAG GAG AGC GGT CCA GGT 
Ala Thr Gly Val His Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly 



98 



-5 



1 



10 



& m m 
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CTT GTG AGA CCT AGC CAG ACC CTG AGC CTG ACC TGC ACC GTG TCT GGC 146 
Leu Val Arg Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly 



15 



20 



25 



TAC TCA ATT ACC AGC GAT CAT GCC TGG AGC TGG GTT CGC CAG CCA CCT 194 
Tyr Ser lie Thr Ser Asp His Ala Trp Ser Trp Val Arg Gin Pro Pro 



30 



35 



40 



GGA CGA GGT CTT GAG TGG ATT GGA TAC ATT AGT TAT AGT GGA ATC ACA 242 
Gly Arg Gly Leu Glu Trp He Gly Tyr He Ser Tyr Ser Gly He Thr 



45 



50 



55 



ACC TAT AAT CCA TCT CTC AAA TCC AGA GTG ACA ATG CTG AGA GAC ACC 290 
Thr Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr Met Leu Arg Asp Thr 



60 



65 



70 



AGC AAG AAC CAG TTC AGC CTG AGA CTC AGC AGC GTG ACA GCC GCC GAC 338 
Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp 



75 



80 



85 



90 



ACC GCG GTT TAT TAT TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG 386 
Thr Ala Val Tyr Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met 



95 



100 



105 



GAC TAC TGG GGT CAA GGC AGC CTC GTC ACA GTC TCC TCA G GTGAGTGGAT 436 
Asp Tyr Trp Gly Gin Gly Ser Leu Val Thr Val Ser Ser 



110 



115 



CC 



438 



: 57 
: 402 

®m®m : mm 
mom : -*ti 
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^n — y : pUC-RVl-PMla 
WW!.: t ML-6fiCStr«ll«JKt MfcPM-lffifr©LtlVff^-^g y(a) 

— F^itfe^T&^T. intron3»££*lfc&©o 
T -19- -1: leader 

T$;m 1 —23 : FBI 
T^SM 24-34 :CDR1 
T$;M 35-49 :FR2 
T^lg 50-56 : CDR2 
T$;M 57-88 :FR3 
T^gg 89-97 : CDR3 
T^/M 98-107:FR4 

U** K 1 - 6 : Hind III U\tL 
K2\sjr=5-Y 397-402: Bam HI ffiffi 
£31 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 

Met Gly Trp Ser Cys He lie Leu Phe Leu Val Ala Thr 

-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 



*r & /B m 
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CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

CAG GAC ATC AGC AGT TAC CTG AAT TGG TAC CAG CAG AAG CCA GGA AAG 194 
Gin Asp He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys 

30 35 40 

GCT CCA AAG CTG CTG ATC TAC TAC ACC TCC AGA CTG CAC TCT GGT GTG 242 
Ala Pro Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val 

45 50 55 

CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC 290 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 

60 65 70 

ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAG 338 
He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin 

75 80 85 90 

GGT AAC ACG CTT CCA TAC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC 386 
Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu He 

95 100 105 

AAA C GTGAGTGGAT CC 402 
Lys 



: 58 
: 36 

www : mm 

ie^IJ©S0:^DNA 
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mm 

TAAGGATCCA CTCACCTGAG GAGACTGTGA CGAGGC 



36 



mm^r : 59 
WW&Z : 32 

mmom : $m 
mom : -*n 

h n 57- : fill 



IDNA 



ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 



32 



mm 



:60 



I2^!l©^$ : 30 



MOM : fia 



K<Z»R : -*« 



: MDNA 



mmoi 
mm 

AATGGATCCA CTCACGTTTG ATTTCCACCT 



30 



mm 



:61 



mmo^ : 33 

@e?ij©M : mm 
mom : -#« 

h # a 57- ; filTO 



^DNA 
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mm 

CATGCCTGGA GCTGGGTTCG CCAGCCACCT GGA 



33 



ie?IJ#-f : 62 
iS^IJ®^$ : 33 



t 



WW' 

mm 



- ^iDNA 



TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 



33 



^8#t : 63 

: 30 



mmom -> m 



mm® 
mm 



- A ^DNA 



CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 



30 



mzm^ : 64 

mm<D&$ : 30 



:©» : -*« 
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CAGCTTTGGA GCCTTTCCTG GCTTCTGCTG 
: 65 

BS8l©g£ : 66 

I2#]©M : ®M 

ffi©& : -*tl 
h # n S?- : gift*: 

ACCTGTAGAG CCAGCAAGAG TGTTAGTACA TCTGGCTATA GTTATATGCA 
CTGGTACCAG CAGAAG 

S5?IJ#t : 66 
1SM©^$ : 15 

If ©tfc : -** 
SS^ff©^i:^DNA 

GCTGGCTCTA CAGGT 

ie^IJ#-t : 67 
ISM©^$ : 48 

BB&]©S! : 8S8 
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AAGCTGCTGA TCTACCTTCC ATCCACCCTG GAATCTGGTG TGCCAAGC 48 

I2£fl#-t : 68 
Effl<D&$ : 15 

'• MDNA 

GTAGATCAGC AGCTT 15 



i£#l#-f : 69 
E?!l©£$ : 48 

IS^!10S^ : DNA 

GCTACCTACT ACTGCCAGCA CAGTAGGGAG ACCCCATACA CGTTCGGC 48 

i2M#"t : 70 
12?!)©^$ : 15 
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CTGGCAGTAG GTAGC 1! 

: 71 
: 414 

mom : -mm. 

Zxx — Vx pUC-RVl- 1220a 

mm - ^ viL-mzMi-zn^&t viuwi2-2omfr<DLm\ 7 Pm'<-va y 

7 $ ^ gt -19- -1: leader 
7$/|g 1-23: FBI 

24-38 : CDR1 
7$/lt 39-53 :FR2 
7$/|£ 54-60 :CDR2 
7^/@g 61-92 :FR3 
y^JW. 93-101:CDR3 
?*;W 102-111:FR4 
% 2 U*^ Y 1 - 6 : Hind III gPS 
XVUjr^ K 408-414: Bam HI Witt 
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mm 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 

Met Gly Trp Ser Cys He lie Leu Phe Leu Val Ala Thr 

-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser 
-5 -11 5 10 

CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

AAG AGT GTT AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAG CAG 194 
Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin 

30 35 40 

AAG CCA GGA AAG GCT CCA AAG CTG CTG ATC TAC CTT GCA TCC AAC CTG 242 
Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu 

45 50 55 

GAA TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC 290 
Glu Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

60 65 70 

TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC 338 
Phe Thr Phe Thr lie Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr 
75 80 85 90 

TAC TGC CAG CAC AGT AGG GAG AAC CCA TAC ACG TTC GGC CAA GGG ACC 386 
Tyr Cys Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gin Gly Thr 

95 100 105 
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AAG GTG GAA ATC AAA CGTGAGTGGA TCC 
Lys Val Glu lie Lys 

110 

mm* : 72 

ge^IJ©^$ : 45 

mm®®. - wm 

GGTTATTCAT TCACTAGTTA TTACATACAC TGGGTTAGAC AGGCC 
: 73 

E#H©^S : 27 

ll©ifc : -*« 
h # n £7- : fiilfl: 

AGTGAATGAA TAACCGCTAG CTTTACA 
igffltf : 74 




WO 92/19759 



PCT/JP92/00544 



153 



mm 

GAGTGGGTGG GCTATATTGA TCCTTTCAAT GGTGGTACTA GCTATAATCA 50 
GAAGTTCAAG GGCAGGGTT 69 



mm^r : 75 
gB?!)©^$ : 15 
12?!]©^ : &£? 

mom-. 

ie^ll©a0:^DNA 

S2?!l 

ATAGCCCACC CACTC 15 



: 76 

8B£U©fi£ : 36 

I2?!f©M : wm 

mow : -*« 

GGGGGTAACC GCTTTGCTTA CTGGGGACAG GGTACC 36 
: 77 

@B?l)©^$ : 36 

nmom : m 

ff Oft : 
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AGCAAAGCGG TTACCCCCTC TGGCGCAGTA GTAGAC 

SE?!J©:1£ : 30 
h # U is- : fifltf 

CAAGGTTACC ATGACCGTGG ACACCTCTAC 

i2£lJ#-5§- : 79 
ge^!l©^:$ : 30 

mn®m : mm. 
h # u is- : mm 

tin 

CACGGTCATG GTAACCTTGC CCTTGAACTT 

mm^ : 80 

@2?0©:g£ 30 
tt©tfc : -** 



30 
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GGGCTCGAAT GGATTGGCTA TATTGATCCT 30 



: 81 

E8I0S$ : 30 

mom : -mm 

ffi#|0ffiS :MDNA 
AGGATCAATA TAGCCAATCC ATTCGAGCCC 



30 



I2M#-t : 82 
K£lj0fi£ : 16 



: MDNA 



GTAAAACGAG GCCAGT 



16 



i&m^ : 83 
ie?0©^$ : 17 



WO 92/19759 



PCT/JP92/00544 



156 



AACAGCTATG ACCATGA 



: 84 

WfflQ>&£ 433 



WW' 



^gcDNA 



^ n — y : pUC-RVh- 1220b 

t ML-6R^Mf^Hf«t HfcAUK12-20|ft#UDH^V?fJiA-^3 > 

7 ^ 7 It -19—1: leader 



1 -30 : FR1 
31-35 : CDR1 
36-49 : FR2 
50-66 : CDR2 



T$y@g 67-98 :FR3 



r$y 



99-105:CDR3 



T^ym. 106-116:FR4 

%9\s1r*Y 1-6 : Hind III %W 



427-433: Bam HI §M£ 
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AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 

Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 

-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAG TGG GTG GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp Val Gly Tyr He Asp Pro Phe Asn Gly Gly, 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

110 115 



' 85 

S5?!l<D:I£ : 433 

mom. : 



#n — y: pUC-RVh-1220d 

t ML-6RCMt§Siit F{fcAOK12-2OSl#0HgiVfI^-^a V 

T $/it -19— -1: leader 
T $ /@g 1-30:FR1 
T$/M 31-35 :CDR1 
T^JM 36-49 :FB2 
7^/1 50-66 : CDR2 
T^JM 67-98 :FR3 
T$;m 99-105:CDR3 
TS/M 106— 116:FR4 

1 - 6 : Hind III %\% 

X2U±3- Y 427-433: Bam HI Wft. 



$f tz te M 86 
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AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 

Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 

-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -1 1 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAA TGG ATT GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp He Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

110 115 



mm^r : 86 
gB^IJ©^$ : 90 

« or - -*ti 
mm 

GATAAGCTTG CCGCCACCAT GGACTGGACC TGGAGGGTCT TCTTCTTGCT 
GGCTGTAGCT CCAGGTGCTC ACTCCCAGGT GCAGCTTGTG 



IEM#"t : 87 
ie^!l©^$ : 90 

W&WWM :MDNA 

mm 

CACTCCCAGG TGCAGCTTGT GCAGTCTGGA GCTGAGGTGA AGAAGCCTGG 
GGCCTCAGTG AAGGTTTCCT GCAAGGCTTC TGGATACTCA 



mm^r : 88 
@SM©^$ : 90 
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h Mitt 

TGCAAGGCTT CTGGATACTC ATTCACTAGT TATTACATAC ACTGGGTGCG 50 
CCAGGCCCCC GGACAAAGGC TTGAGTGGAT GGGATATATT 90 

mm^r : 89 
ie^!l©^$ : 90 

mom • -** 

h#ns;-:MH* 
@S?!I©^S:^DNA 

mm 

CTTGAGTGGA TGGGATATAT TGACCCTTTC AATGGTGGTA CTAGCTATAA 50 
TCAGAAGTTC AAGGGCAGAG TCACCATTAC CGTAGACACA 90 

mm^r : 90 
nm<DM£ : 90 

h *' a : gtgtt 

ran 

GTCACCATTA CCGTAGACAC ATCCGCGAGC ACAGCCTACA TGGAGCTGAG 50 
CAGCCTGAGA TCTGAAGACA CGGCTGTGTA TTACTGTGCG 90 
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wm^ : 91 

g2£fl©:B$ : 94 
I2£l]©M : WiW 

mom : -*ti 

iS^IJ©g^i:^DNA 

ACGGCTGTGT ATTACTGTGC GAGAGGGGGT AACCGCTTTG CTTACTGGGG 50 
CCAGGGAACC CTGGTCACCG TCTCCTCAGG TGAGTGGATC CGAC 94 

' 92 

ie^!l©^$ : 15 

mom : -*m 

591 

GATAAGCTTG CCGCC 15 

B5I#^ : 93 
I2?!]©:1£ : 15 

mom : -*ti 

PB^J©a^:^DNA 

GTCGGATCCA CTCAC 15 
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@e?IJ#-f : 94 
ie^lj0^$ : 433 

gOft : ~#g 
£31®&i : £$DNA 



^D-y : pUC-RV„ -sle 1220Ha 

b ML-6RK:*5f«IS*i$fc hsleAUK12-2Ojft#0Hg Vffl*^-£/* 

TS^IS -19--l:leader 



« 1 _ 



1 -30 : FR1 



T$y^ 31-35 : CDR1 
T$;M 36-49 :FR2 
~T$;M 50-66 : CDR2 



67-98 : FR3 



7^;i 99— 105:CDR3 

7$;M 109-116:FR4 

*9 Vit* K 1 - 6 : Hind III SPffi 



Xt> VHr* K 427-433: Bam HI §{${£ 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala 



-15 



-10 



if tz ft m ft 
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GTA GCT CCA GGT GCT CAC TCC CAG GTG CAG CTT GTG CAG TCT GGA GCT 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCT TCT 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 j 25 

GGA TAC TCA TTC ACT AGT TAT TAC ATA CAC TGG GTG CGC CAG GCC CCC 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGA CAA AGG CTT GAG TGG ATG GGA TAT ATT GAC CCT TTC AAT GGT GGT 243 
Gly Gin Arg Leu Glu Trp Met Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AGA GTC ACC ATT ACC GTA GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Arg Val Thr He Thr Val Asp 

60 65 70 

ACA TCC GCG AGC ACA GCC TAC ATG GAG CTG AGC AGT CTG AGA TCT GAA 339 
Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACG GCT GTG TAT TAC TGT GCG AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 

TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

110 115 

mm^r : 95 
iS#J©M$ : 27 
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mom : 

H?!l©SH : ^ D N A 

AGGCTTGAGT GGATTGGATA TATTGAC j 27 

Se?!l#-^ : 96 
ie^O0^$ : 27 

mom : ~*fl 

AAGTTCAAGG GCAAGGTCAC CATTACC 27 

mm 3 ? : 97 
SS?0©^$ : 30 

mom : 

GGTGCTTCCG TGAAAGTCAG CTGTAAAGCT 30 

ie?!l#-t : 98 
S2^!l©^$ : 30 
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AGCTTTACAG CTGACTTTCA CGGAAGCACC 
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m m <d m m 

1. t m y^-D'f + y- eSlfr (I L — 6R) IzM 

t& vnu <? u-tjumfc®? a mi (lid nsmmm 

( V««) o 

2. EJJff 2 4, 2 6, 2 8 &ff 3 0 O^f^C^S 

®ffi?9£*r-r i c8a»© l ii v««. 

3. b h I L-6 RC*tt§v^x^; ^ n-t;^#;0 

(HID V«*. 
4 . @e^ij#-t 2 5, 2 7, 2 9 &tf 3 1 © ^fftfrC^;* 
ft£7 $ ; HEAI**"*- S»3RB 3 CE»©H«V«* 0 

s. ( i ) t b Lmmnmm ( c**) % t f i l - 

6 RCMtSv^Xt; ^n-:h;i/fft#:©LllV$l$i£#^ 

■e § l II ; & r>* k 

( 2 ) k h H II C mm, RtFt i- I L-6RCMt§7^ 
Xt;^ D-^t'ffifr© Hll VfIJ$£#A,T<$£ H II ; 

6 . 1912-7 # x L II V08jfc<E8I#-f- 2 4 , 2 6, 2 8 R 
& 3 0 ©ir>"f ft^C^£ ft£ 7 $ y &E#J£^r * LTH 
16 v $ x HII V SfJigj # E ?IJ # # 2 5 , 27, 2 9 RU3 10 

©* / ^m^o 

7. t F I L-6 RC^tS^^X^E^n-f 

lii vm®®mm®.fcmm® ccdr) . 

8 . 12 M # -f - 2 4 , 2 6 , 2 8 & 3 0 ©t^Tft^^TK^ 
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9. b h I L - 6 R^Mt^^^^^/ ^ o-t;i/Si^0 

HIVI*0 C D R o 

1 0 . ge?!l#-f 2 5 , 2 7, 2 9 Rtf 3 1 O^f^frCs 

11. (1) t h L « V © 7 1/ - A 7 - * ( F R K 

( 2 ) tHL-6 RKMtS^^X?; 9 n — ^-^tfifr 
© Lll V$f M© CDR, 

^t^t)SSt F I L-6R IZft-? &i>t#;0SfiBE (res 
h a p e d ) t f* LgVli. 

12. HtffiB C D R*<E5B#-t 2 4 . 2 6, 2 8 Rff 3 0 0 

1 3 . ffiBF R^t billftR E I CA^tSs if:*: 1 ! 1 1 
1 4. i2K*l^RV L a X & R V L b ilti$tl^ 

7 $ y iE5i$irt &it^*i i i temmouffiffi. t r lii v 

1 5 . I5C*^TRVi £ ltl^$ll§7 $ 7 &E8I 

3* £ it^^ i i c ia « © n & $ - b l ii v mm* 

1 6 . ( 1 ) b h H II V MM © F R . S. 
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(2) b h I L-6RKMt5v^xt/^a-t;i/|ri#: 
© H II V ffi®<D CDR, 

A, t f I L-6 RHMtSl#:©gilcb hH 
1 7 . 1512 C D R ^Be^J#-t 2 5, 2 7, 2 9 3 1 © 

h HII V1M 0 

1 8 . fJlBF R#b bflCftN EWXSH A X ilft^f^ 

umift i 6 iztmvnm&t h hii vtf$ e 

19. $3CRV« a , RV„ b, RV„ c, RV„ d, 

rv„ e. x«rv„ f t iti^ § t 5 j mnzmz^t 
if i 6 izmmcDwm^ t h mi 

20. |6C^IURVi a, RV H b , RV„ c H( 
tt R V „ d . Xttl7ta^UR V„ a , R V „ b , R V „ 

tS^if 1 7 CtB«©B8lRb h HII Vff Ji. 

2 1. ( 1 ) b h L II C $Ii s Mtf C 

( 2 ) t HiFR, &tf b HL-6 RCjJtS^n 
a - ± fft ft © LUCD R£#A,1!$& L II VfS«U 
£#A,T*J&3 b h I L-6 RCMt^Siit hi#:0 L«. 

2 2 . HfJfS b h L II C tiU&ifi b h r ~ I C *S$T* $> *J N b 
MiFR^RE ml IB L II CDR ^@2?lJ#-f 2 

4, 2 6, 2 8 3 o ©^-rn^tc^$ T ^ / ^@B?!I 
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2 3. HfflBLllVfIM^^2 i;iJ^TR V L aXttRV t 
2 4. HlflfiLlI Vfl^*^ 5 CU^TR V L tVXmt>^ 

2 5. ( 1 ) b b H8C|«, ae^^ 

( 2 ) b h HIIF R. &tfb h I L — 6 RCMt^^n 

^t^ti{§t f 1 l-6 RcMt^ii^t btiifc® Hiio 

2 6. MI2b hHf Cl«^t h * C fl^T & $ > HUfBb 
FHUFR^NEWXttHAXCAf L/s iiBHflCDR^ 
E?f|if 2 5, 2 7, 2 9 Ri?3 10^f*i^Ci**l57 

^^tl-Sil^T'fe-S. If 2 5 C IB » <Z> H fS BR b h H 

tic 

2 7. HiflfiHfl Vil*^ 3 (Z R V „ a, RV„ b, RV, 

112 5 izmmcom-mm^ f$t*Ha. 

2 8 . HUI2 H II V fS^ 6 £ & £ R V „ a , R V „ b , 
RV H cHOJRV„ dXtt^7C*tf5RV H a, RV„ 
b, RV H cX5iRV„ d t LT^$ ft 3 T S J iE5!I*f 
ti, 11^112 5 C IB S © if » b FStftHg. 

2 9. (A) ( 1 ) b h L|C««s &tf 



Sf ^ S «fe 
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(2) b hLlIFR. & b h I L-6RCittSvn 

£#A,T'j£S LII ; MffK 

( B ) ( 1 ) b h HJR Cfl«s Mtf K 
(2) b h H m F R N ^[Ft h I L-6RCJttS7n 
t y # n-^J/tfrOHIlC DR^t^T'Sl(l HfiViS«, 

£<£A,-es&s hii ; 

*t^•ClS«t H L-6R C^t«Si)St h 

3 0. Hiflfi L II C D R Wmwm* 2 4 , 2 6, 2 2 Rtf 3 

8l©ttHj&<£ 9 C5£«3 T'fe *3 ; H II C D R^EJJ 

2 5, 2 7, 2 9 SO 1 3 1 O^f ft 5 7 § ^ 

ft S M & ; b h LiFR^RE ICilL ; h5IB b h 
HIIF R^NEWXttH AXC4*L, fjfJtBb h Lff Cffig 
» b h r - I C $f 3$T* 3b 0 ; ^LTmllBb h H II C $1$ « b 

h * cn«-c&*. lit 3t 3t 2 9 izmm®nffij&t na*. 

3 1 . i^LiVfi^I2E^^TRVi aXttRVi 

b £ iti^sr $ y $ ge #1 £ =Pr -r 5. ffi&m 2 9 eta® 

3 2. iflfiLtK V^J^*^ 5 C*t^TR V L £ L T * $ ft 

3 3. H5S3HII VflJi^^ 3 CR V„ a, RV„ b, RV„ 
c, R V „ d, RV„ e „ 3Ui R V „ f ilti$^l57 ^ 
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3 4. fgHgVj|«^6C^tf«RVH a, RV H b, 
RV„ c^KKRVh dXtti78:^tf«R V k a, RV„ 

b, RV„ cH(ttRV, d i lti$ ft£ T $ y KB 99 
s li:£*S 2 9 KB«0 H*iJ& t- h St#o 

3 5. t h I L-6RCJtt«v«xt;^D-t^ 

3 6. IfflBLlI VS«*tE?J#t 2 4 , 2 6, 2 8 Rff 3 

0 0^mc*$fti7 $ 7 SE5!I*tt«> ff3< J l3 5 

izmm® D N A o 

3 7. t f I L-6 RKMt^v^X^/^n-t/l'gi;* 
3 8 . *rEHav«ttj&«E?l#-t 2 5 , 2 7, 2 9 &tf 3 

1 (D^-rnfrizttZ *i* t ^ y KEBUfc^ff st^i 3 7 

mass© D N Ac 

3 9. b h I L - 6 R iZttt S "7 t) X * J V n — ^^Jftfls 
0LgVf«OCDR*a-Kt«DNA. 

4 0 . H5IHC D R^IS?lJ#-t 24, 26, 2 8 Rtf 3 0 © 

tSDNA, 

41. t F I L - 6 RlZttt / ^ o--*-;i/£tft 

0H|Vl«(DCDRSa-Kt«DNA. 

4 2. U8BCDR*<EJItt 2 5, 2 7, 2 9 Rtf 3 1 0 

^wcs$n«7 $ j »t $ y mem© 
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mw&m 9 c^^tsi^tiSs m&m 4 i izmm® cdr 

$3-KtS'DNA, 

4 3. ( 1 ) b b L0VIS«0 F R N &tf 

( 2 ) t H L-6R K:*tf * * a frffifa 

© L £ V® 8<Z> CDR. 

t h I L - 6 R lZMt&m&QUffi)& t h L 

4 4 . HI2 CDR #iS£lJ#-5| 2 4, 2 6, 2 8 Rtf 30© 

KB*** 9 t^^«$ti^. it mm a 3 izmm®nffij&t v l 

8V«*«3 -KtiDNA, 

4 5 . BfflfiF R^RE I CAf t«> H*^ 4 3 CtE»© 
?g$jft fc h L II VffiMZ 3-rt«DNA. 

4 6 . ffirlB L II V 2fI^tf«RV L a X « R V L 

b£LT^£ft£7W Kffi?!l * =fr 1* & . 4 3 C|2« 

© D N A e 

47. Bfrifi l m v mm &m 5 k & it & r v l £ l t * * n 

4 8 . 5 7 ftS * * I'* * K S2 ?IJ £ W :f & 

m^iR 4 3 Joieic© D N A o 

4 9. ( 1 ) t h HgVii0 F R. ROt 
(2) t h I L - 6 R £ ft :T £ ^ £ X * / n - :J- ft 
© HfflViS«0 CDR. 

£<£-a,t?j&s. t h i l - 6 r izttt zm&onmj&t v n 

8V«8*3- KtS D N A. 
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5 0 . MB C D R 4*E5l#f 2 5, 2 7, 2 9 &tf 3 1 © 
jgfflj&<^ 9 It^iJ 4 9 &:3B»0B<i$k F H 

5 1. mMF R&N EWXttH AXC^tis »3fc*M 
9 CE«©|iaURt F Hfl Vfif - Kt« D N A o 

5 2. H«VS8^3CRV, a, RV H b, RV„ c, 
RV„ d, RV„ e. X & R V H f itT^^H^T^I 

5 3 . fl&SBHgt V®«j&<£ 6 R V H a, RV„ b, 

RV„ c4>L<«RV H dXtt$7C^tf«RV, a, RV« 
b, RV„ cH(ttRV» d t LT^$ *L « T $ J WIEIW 
£ Iff 3 s ft3<*I 4 9 KgffflD NA, 

5 4 . @2?lJ#-t 5 6 *l3 * ^ KEJU^f 

Sfjfc^ 4 9 JwSSO D N Ac 

5 5. (1) t MIC ; M& C 

(2) k F F R . & k F I L-fiRCMt^vnt; 

£#A,T'j£3 k F I L - 6 R tw^-r &!n;#;0#*i$ k F L 

5 6. mf 13 L 11 V m^^SeM#-t 5 7 $ *l 3 J* ^ 1/ 
* FlSM^Wf 3ft3c J Jt 5 5 CBI0DNA. 
5 7. ( 1 ) t F H « C pIM ; icF C 
(2) k FFR. S.Ch*k F I L - 6 RCjtti^n?; 



if £ ft Sfc 
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9 a - J^m®. © C D R $ £ H H V $f $ ; 

£#A,T$£ b b I L - 6 R Cttl" SffiftOgfllJiRb h H 

5 8 . HftgBHfl V ff $ IB ?!l # ^ 5 6 CtkS ft* * £ 
* K BB#I £ =t r « »3fc£ 5 7CSB8©DNA. 

59. 5 , 37, 39, 41, 43, 49, 55 

i; 

R Of 5 7 © ^ -T ft rfr» 1 £ C SB® © D N A £ A, -C fifc 3 * 

6 0 . It^JJ 35, 37, 39, 41, 43, 49, 55 
& 5 7 © ft 1 *J £ IB 1< © D N A £ ^ T' $ & ^ ^ 

6 1. ( l ) t h Lti cmm ; ROf 

(2) b h I L-6RKjltt^nt^ a - ^ 
© Ltl VII ; 

£ # A, T* £ . b h I L - 6 R IZM ? 3 iftfr © * ^ 5 L M £ 
3-Ft5DNA e 

6 2. ( 1 ) t m* Ctfi* ; Rtf 

(2) tUL-BRKiJt^n^^n-t^ 

£ # a, -e $ & . b h i l - 6 r ^ -r * stfr © + > vhii 

$3-Kt«DNA, 

6 3. k F I L - 6 RC^t^^^ 7l*0SlJit$> 

6 1 &8B8© D N A£#AvT-J&£f£5i^ ^ -RlF 
6 2 CSB»© D N A£#A,T*Jf&SSi§3i^:J> ^ - C <fc *) 
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64. t h i l - 6 Rtctttznmi&t bm&<Dmmjf& 

H I# 5t l£ SI £ ft fc £ ± *B & £ & * U 

6 5 . 8e?l]#-f 85, 8 6 Xtt 9 4 V \s * ^ KE 

Iffi4 9 KE«© D N A o 
6 6 . E5B##7 1 £^1* * * K 12 ?U £ W T & . It 

3fc£ 4 3 C3B»© D N A 0 



WO 92/19759 



PCT/JP92/00544 




CD 




o 

C\J 



□■a 




WO 92/19759 



PCT/JP92/00544 




WO 92/19759 



PCT/JP92/00544 




WO 92/19759 



PCT/JP92/00544 




CD 
LL 




o — 
o — 

- E 



03 



a, o~ 

-rt- * 
o • 



ro 



T 

o 



o 



1 

o 



o 



sot? a o 



WO 92/19759 



PCT/JP92/00544 




WO 92/19759 



PCT/JP92/00544 



Fig. 7 
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Fig. 8 
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Fig.9 
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Fig. 10 
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